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INTRODUCnON. 



Culture is progressive in its nature. Higher^ stSl 
higher, is the true educational spirit. 

Advance in methods of instruction makes new, improved 
text-books a necessity; and, to subserve wants aj^ar- 
ently not heretofore fully provided for, this work has been 
carefully prepared. 

Without being in any respect redundant, it is intended 
to be complete in details and comprehensive in scope ; 

Combining with processes the most scientific the greatr 
est simplicity ; 

Developing principles by inductive metiliods, deducing 
rules from rational solutions, and encouraging self-reli* 
ance and originality by numerous exercises in analysis ; 

Making written arithmetic in all its steps intellectual ; 
and 

Keeping prominently in view the practical uses of 
numbers, by various applications of a business character. 

While it avoids obsolete or useless material, it properly 
treats new topics requiring attention, such as the Metric 
System of Weights and Measures, Annual Interest, Inter- 
ned Revenue, etc. ; and 

Enforces thorough educational results, by orderly ar- 
rangement of subjects, and by systematic review ques- 
tions and exercises. 

(xu) 



IV INTRODUCTION. 

The prominence given in this book to the enunciation 
of Principles, will, it is believed, commend itself to the 
enlightened educator, since, without a knowledge of these 
principles, the art of using numbers becomes mere me- 
chanical ciphering. 

Multiplication and Division of Decimal Fractions have 
been much simplified by assimilating their processes to 
those of like cases in Common Fractions, and by making 
the corresponding rules substantially the same. 

By treating of Fractions before Compound Denomi- 
nate Numbers, the Reduction of the latter is made more 
thorough, and a number of special rules is avoided. 

Many rules of limited application are also dispensed 
with, by analyzing single examples, of some anomalous 
kind, as a guide to the solution of all others of its class. 

The examples have been selected with special reference 
to their adaptation to the present wants of active life. 

Grateful expression of indebtedness is due to Hon. 
John A. Kasson of Iowa, to Prof. H. A. Newton of Yale 
College, and to many others, for favors received while 
preparing this volume. 
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The generous favor extended to this book, and its wide introduction 
into the best schools, have led to the sale of several large editions, in a 
few months. Encouraged by this marked appreciation, the work has 
been critically re-examined, and put in a pennanent form. 

H. B. Maolathlin. 
Kingston, Mass., March, 1867. 
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PRACTICAL ARITHMETIC. 
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DEFINITIONS. 

I. A Unit is a single things or one. Thus, 
A dollar is a unit, an apple is a unit, etc. 

2« Quantity is any thing that can be measured, or com* 
puted. Thas, 

Distance is quantity, since it can be measured, so as to be 
named miles, rods, etc. 

8t A Number is a unit, or a collection of units of the same 
kind. 

One, two, three, four, etc., which show how many units there 
are of any quantity, express numbers. 

4, The Unit of a Number is one of that number. Thus, 
One dollar is the unit of three dollars, and one the unit of 

five. 

5, liike Numbers are such as have the same unit. Thus, 
Five dollars and seven dollars are like numbers. 

6, A Concrete Number is a number in which some kind of 
imit is named. Thus, 

Two books, five days, seven dollars, are concrete numbers. 

What is a Unit? A Quantity ? A Number ? The Unit of a Nambert 
l^ikeSBm^^? 4-. C^acreto Noiaber f^ 



8 PRACTICAL ARITHMETIC. 

7« An Abstract Number is a number in which no 
particular kind of unit is named. Thus, 

Two, five, in which no particular unit is named, are abstract 
numbers. 

8t An Operation is a process performed with numbers. 

9* An Answer is the result of a correct operation. 

lOt A Solution is an explanation of the operation. 

11« A Rule is a direction for performing an operation. 

12t An Example is an application of a rule. 

13t An Exercise is a lesson for practice. 

14i Arithmetic is the science of numbers and the art of 
using them. 

15. Practical Arithmetic treats of the methods of apply- 
ing numbers to practical or business purposes. 



NOTATION AND NUMERATION. 

16t Notation is the method of writing numbers. 
17f Numeration is the method of reading numbers. 

18* Figrures are certain marks or characters used to express 
numbers. 

The method of expressing numbers by figures is called the 
AraMc, because it was used by the Arabs. 

Ten different figures are used in expressing numbers. 

What is an Abstract Number ? What is an Operation ? An Answer % 
A Solution? A Rule? An Example? An Exercise? Arithmetic? 
Fractical Arithmetic? Notation? Numeration? What are Figures? 
YHiat is the method of expressing ' ntunbers by figures called 1 Why lo 
oiUed? 



NOTATION AND NTTHERATION. 



9 



Names, or 
value denoted. 


Figures 
as printed. 


Figures 
as written. 


Names, or 
Talae denoted. 


Figures 
as printed. 


Figures 
as written. 


Cipher, 








Five, 


6 


5 


One, 


1 


/ 


Six, 


6 


e 


Two, 


2 


2 


Seven 


7 


7 


Three, 


3 


S 


Eight, 


8 


8 


Four, 


4 


z. 


JSTine, 


9 


9 



19. The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, are caUed signifi- 
cant figures, because each signifies, or stands for, the number, 
which its name denotes. 

The figure 0, or cipher, is sometimes called zero, or naughty 
because, when used alone, it stands for no number. Thus, 

dollars means no dollars. 

No number higher than nine can be expressed by a single 
figure, but by combining figures all other numbers may be 
denoted. 



X 



UNITS, TENS, HUNDREDS. 



20* In naming numbers, nine units and one more are re- 
garded as forming a single group, or collection, called Ten. 

One ten and one are called eleven; one ten and two, 
twelve; one ten and three, thirteen; one ten and four, 
FOURTEEN ; etc, " teen '' meaning " and tenJ' 

Two tens are called twenty ; three tens, thirty ; four tens, 
FORTY ; etc., " ty '' meaning " tens." 

21 • To express ten, twenty, thirty, etc., we write 1, 2, 3, 
etc., denoting the number of tens, to the left of 0. Thus, 



Ten, 

Twenty, 

Thirty, 



10 
20 
30 



Forty, 

Fifty, 

Sixty, 



40 
50 
60 



Seventy, 

Eighty, 

Ninety, 



70 
80 
90 



Why are 1, 2, 3, etc., called significant figures ? What is the cipher some- 
times called ? How high numhers can be expressed by a single figure ? 
How may all numbers be. denoted? What name is given to nine and one 
mow f To ten and one, etc. ? How do we express ten, twenty, l^^^i^^^A 
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PRACTICAL ARITHMETIC. 



where denotes the absence of oneSy or units of the first order j 
and makes other figures express tens, or units of the second 
order. 

22t To express the whole numbers intermediate between 
ten and twenty, twenty and thirty, thirty and forty, etc., we 
write the figures denoting the number of tens, to the left of 1, 
2, 3, etc., expressing the ones, or units of the first order. Thus, 



Eleven, 


11 


Sixteen, 


16 


Twenty-two, 


22 


Twelve, 


12 


Seventeen, 


17 


Twenty-three, 


23 


Thirteen, 


13 


Eighteen, 


18 


Twenty-four, 


24 


Fourteen, 


14 


Nineteen, 


19 


Twenty-five, 


25 


Fifteen, 


15 


Twenty-one, 


21 


Twenty-six, 


2^ 


and so on. 




■ 









23, Ten tens are called One Hundred, which forms a unit 
of the third order, and is written 100. 

Therefore, to express one himdred, two hundred, three hun- 
dred, etc., we write the figure denoting their number with two 
ciphers at the right. Thus, 



Two hundred. 


200 


Six hundred. 


600 


Three hundred, 


300 


Seven hundred. 


700 


Four hundred. 


400 


Eight hundred, 


800 


Five hundred, 


600 


Nine hundred, 


900 



24. In expressing a whole number by three figures, we 
place the figure denoting the hundreds in the third, the figure 
denoting the tens in the second, and the figure denoting the 
units in the first place fi:om the right. Thus, 

Two hundred and sixty-three, or 2 hundreds, 6 tens, and 3 
units, is written 263. 

Five hundred and seven, or 5 hundreds, tens, and 7 units, 
is written 607. 



How do we express numbers between ten and twenty? What aie ten 
tens called ? What forms a unit of the third order ? In writing » nnmbtt 
exi^r^Mod by tiirM figures, how an. the figures pkwed f 



NOTATION AND NUMERATION. ll 

XSsLeroises* 

Write in figures arranged in columns : 

1. The numbers between forty-five and sixty-three. 

2. The numbers between ninety-one and one hundred. 

3. One hundred and one, one hundred and eleven. 

4. Eighty-eight, eight, eight hundred and eighty. 

5. Thirteen, thirty-one, three hundred and one. 

6. Six hundred and five, five hundred and sixty-six. 

7. Eleven, seventy-seven, seven hundred and eleven. 

THOUSANDS. 

35t Ten hundreds are called One Thousand, which forms 
a unit of the fourth order, and is written 1000. 

Therefore, to express one thousand, two thousand, three thou- 
sand, etc., we write the figures denoting their number, with 
three ciphers at the right Thus, we write, 



Two thousand, 


2000 


Six thousand, 


6000 


Three thousand, 


3000 


Seven thousand, 


7000 


Four thousand. 


4000 


Eight thousand. 


8000 


Eive thousand. 


5000 


Nine thousand, 


9000 



26. Ten thousands are called One Ten-Thousand, which 
forms a unit of the fifth order, and is written 10000. Also, 

Two ten-thousands, or twenty thousand, is written 20000. 

Three ten-thousands, or thirty thousand, is written 30000, 
and so on. 

27t Ten ten-thousands are called One Hundred-Thou- 
SAND, which forms a unit of the sixth order, and is written 
100000. Also, 

Two hundred thousand is written 200000; three hundred 
thousand is written 300000 ; and so on. 

What are ten hundreds called? What nnit does one thousand form? 
fiow are one thousand, two thousand, etc., written? What are ten-thoa- 
lands called t What unit do ten-thousands form ? What are' ten t^-thou- 
lands called? What tinit do tea ten-thousands form? 
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PRACTICAL ARITHMEnC. 



28* The first six orders of units, beginning -idth the 
units, are named: units, tens, hundreds,, thousands, ten- 
thousands, hundred-thousands. 

The orders of figures are the positions they occupy with 
reference to each other, when written side by side. 

Each figure expresses an nnvaryiDg number of units, and the 
order of the ficnire determines the size or name of the units. 

For convenience, in reading numbers expressed by figures, 
their orders are separated into groups, of three figures each, 
called periods. Each period takes its name from its right 
hand order. Thus, we have, 



Second Period. 

THOUSANDS. 



First Period. 

VNITB. 



OQ 

no 



O 

t 
I 



-s 



3 



o 

1 

H 




00 

g 



00 



•a 
p 

4 



where the figures express 3 hundred-thousands ten-thou- 
sands 6 thousands 5 hundreds 7 tens 4 units, or three hundred 
six thousand five hundred and seventy-four. 

29. In general, in writing a number by figures, we write 
each of the figures in the order of its units, and note the ab- 
sence of a significant figure, in an order, by a cipher. Thus, 

Five thousand and twenty, or 5 thousands hundreds 2 
tens units, is written 5,020. 



Name the first six orders of units. What are orders of figures ? To 
what do they correspond ? How are orders of figures separated for conven- 
ience in reading ? From what does each period take its name ? Name the 
fiist two periods. How do we write figures in expressing numbers 1 



NOTATION AND NUMERATION. 18 



Write in figures and read : 

1. Three units of the fourth order, with no units of the third 
order, two units of the second, and one unit of the first order. 

Ans, 3,021 ; read, three thousand and twenty-one. 

2. 5 hundred-thousands 3 ten-thousands and 4 thousands 6 
hundreds and 4 tens. 

Atis, 534,640; read, five hundred tiiirty-four thousand six 
hundred and forty. 

3. 415 in the second period, and 405 in the first period. 
Ans. 415,405 ; read, four hundred and fifteen thousand four 

hundred and five. 

4. 207 in the second period and in each order of the first 
period. 

5. 38 thousands 3 hundreds 5 tens and 2 units. 

6. 6 hundred-thousands 5 ten-thousands with seven units 
of the first order. 

30t The Arabic system of notation is based upon the fol- 
lowing 



1. Numbers Tnay he expressed by writing figures so as to 
denote their orders of units. 

2. Ciphers written with other figures denote or mark ths 
orders in which units are omitted, 

3. Ten units of any lower order are always equal to one of 
the next higher. 

That is, ten units make one ten, ten tens make one hundred, 
ten hundreds make one thousand, and so on. Hence. 

4. Each removal of a figure an order towards the leftf 
makes the value expressed ten-fold. 



Oiire the first general principle. The second. The thhrd. The fourth* 
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PRACTICAL ARITHHBTIC. 



SCALE OF NUMBERS. 

31» A Scale of IS^umbers is the number or numbers ex- 
pressing the law of relation between their different units. 

3^ In numbers, where ten units of any loWer order always 
make one of the next higher, the scale is ten, and uniform. 

For this reason, the system of numbers in general use has 
been called from decern, the Latin for ten, the Decimal System 
OF Numbers. 

33« The common, or French method of Numeration, is exhib- 
ited in the following 



6th Period. 

QUA]>BIUI01T8. 



]Viuiiex*at;loii rFarble* 



6th Period. 

TROUONa. 



4th Period. 

BZLU0N8. 



8d Period. 

HIU.I0N8. 



2d Period. 

THOUSAROB. 



1st Period. 

us ITS. 




CD 









00 

g 

• fH 

a 

I 

9> 



00 

§ 



00 
00 

o 

% 



4 



m M 



1 1 1 

EH S W 



3 ■! -^ 



o 

h 

H 



§ 



pd ,Jd j3 
^ t3 -is 

00 t* ^ 



^ ^ ,4 ^ 

-M -M -M -«^ 

lO Tl< CO (N 



THOOSOOt^COlO'^ 






00 

H 






TS 'd "tJ 

CO c^ JS2 



4 3 1, 5 6 2, 7 9 3, 1 5 4, 2 5, 6 3 8; 

where the figures express four hundred thirty-one quadril- 
lions, five hundred sixty-two trillions, seven hundred nine- 
ty-three billions, one hundred fifty-four millions, two hun- 
dred five THOUSANDS, six hundred and thirty-eight. 

A dot ( , ), called the Decimal Point, is used to mark tbe units' 
place, by being written at th6 right of the units' figure. Thus, 

8. is read eight units. 



What is a Scale of Numbers ? What is the scale of numbers in which ten 
units of a lower order always make one of the next higher ? Beginning at 
th» rights n«me the p^ods in the taUe. The orders. The valnempwwod.^ 



NOTATION AND NUMERATION. 
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The periods above Quadrillions, in their order, are Quintil- 
lions, SextiUions, SeptiUions, Octillions, Nonillions, Decillions, 
Undecillions, Duodecillions, Tredecillions, Quatuordecillions, 
Quindecillions, Sexdecillions, Septendecillions, Octodecillions, 
Novendecillions, Vigintillions, etc. 

34f To read numbers expressed by fisrures. 

1. Let it be required to read 7693254. 

Pointing off the given figures into periods, beginning at the units' 
place, we have 7,693,254. 

The third period is 7 millions^ the second period is 693 thousands^ the 
first period is 254 uniu ; therefore, the whole reads, seven million six 
hundred ninety-three thousand two hundred and fifty-four. Hence, the 

Rule. Beginning at the uniti flace^ point off' the given ex- 
pression into as mang periods as possible, of three figures each. 

Then, begin at the left and read each period, giving after each, 
excepting the last, the name of the period. 

The name of units' period is not given in reading figures, since it is 
readily understood ; and the decimal point, when not vrritten, is also 
understood. 



X23ca;inLples« 

Point off and read the following : 



2. 


604 


11, 


80600 


20. 


998081 


3. 


98 


12. 


61155 


21. 


19167700 


4 


704 


13. 


99666 


22. 


1324667 


6. 


1132 


14. 


80080 


23. 


82000310 


6. 


6006 


16. 


110011 


24. 


17634042 


7. 


7230 


16. 


33333 


25. 


40040061 


8. 


990 


17. 


620404 


26. 


7892316 


9. 


6606 


18. 


700776 


27. 


43448801 


10. 


17711 


19. 


144189 


28. 


60040030 


29. 20010 


102003004 


|30. 67 


00800990442736 



Niame the periods in their order ahove Quadrillions. Repeat the Rule. 
Why is not the name of uniW^ period gitVK in reading figures 1 



16 PRACTICAL ARITHMETIC. 

35, To write numbers in figures. 

I. Let it be required to write in figures, seven million six 
hundred ninety-three thousand two hundred and four. 

Writing the 7 millions as the only order of the third period, the 693 
thousands as the ordei-s of the second period, and the 204 as the orders 
of the first period, we have 7,693,204. Hence, the following 

Rule. Beginning with tJie highest period to he expressed^ 
write the figures belonging to each period, in their orders, 
observing to mark the omission of any order of units with a 
cipher, 

DESxiAiuples. 

Write in figures the following numbers : 

2. 8 tens and 7 units. Ans, 87. 

3. 3 units of the third order and 1 of the first. Ans, 301. 

4. One hundred and twenty-five. 

5. 7 hundreds, nine tens, and 6 units. 

6. 8 units of the second order and 9 of the first. 

7. Nine himdred and ninety-seven. 

8. Five thousand and sixty-two. 

9. Fifty-five thousand and five hundred. 
10. One hundred six thousand. 

II. 90 thousands and nine hundreds. Ans, 90,900. 

12. 100 thousands 7 hundreds 6 tens and 4 units. 

13. One hundred thousand four hundred and fifteen. 

14. Thirty-six thousand and forty-six. 

15. One million one hundred thousand and one hundred. 

16. One hundred fifty-one milhons. 

17. 3 billions, 4 millions, 14 thousands, 4 hundreds, 5 tens, 
and 6 units. Ans, 3,004,014,456. 

18. Sixteen trillions seven hundred forty-one billions two 
hundred twenty-three millions one hundred seventy-eight thou- 
sand. 

^ " I ' ■ ' ' ■ ■ ■' ■ ■ « 

. . ^ B«!peat tha Bole. . ■ . . 
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ADDITION. 

3St 1. Arthur has 4 books and his sister has 3 ; how many 
have both together ? 

Solution. They have, together, as many books as are equal to 4 
hooks and 3 books, which are 7 books. Therefore, they both together have 
7 books, 

2. Paid 8 cents for a pencil and 2 cents for a pen-holder ; 
how much did I pay for the whole ? 

3. How many are 3 and 6 ? 6 and 4 ? 7 and 5 ? 

4. John has 2 apples, Edward 7, and Henry 9 ; how many 
have they together? 

6. . How many are 3 and 1 and 8 ? 2 and and 6 ? 

6. In a yard are 10 peach trees, 5 apple trees, and 4 plum 
trees ; how many trees are there in all ? 

The preceding operations are called Addition. Hence, 

37t Addition is the process of finding a number equal 
to two or more given numbers of the same kind. 

The Sum or Amount is the result of the addition; and 
contains as many units as there are in all the numbers 
added. 

88. A Sign is a mark used to denote an operation to be per- 
formed, or to shorten an expression. 

The Sign of Addition is an erect cross, -j-, called plus, 
•phus, 3 -j- ^9 T^^^ ^^^^ P^^ ^^y denotes that 3 and 2 are to 
be added. 

The Sign of Equality is two short parallel horizontal lines, 
and is read equals, or are equal to. Thus, 3 -f- 2 = 5, is read, 
three plus two are equal to five. 



What is Addition ? The Sum or Amount 1 A Sign ? The Sign of Adr 
iiAoni The Sign of Equality? , 
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Addition 'X*al>le« 



1 and 


2 and 


3 and { 


4 and 


5 and 


1 are 


2 


1 are 


3 


1 are 


4 


1 are 6 


1 are 6 


2 « 


3 


2 « 


4 


2 « 


5 


2 « 6 


2 « 7 


3 « 


4 


3 « 


6 


3 « 


6 


3 « 7 


3 " 8 


4 « 


5 


4 « 


6 


4 « 


7 


4 « 8 


4 " 9 


5 « 


6 


5 « 


7 


6 « 


8 


6 « 9 


5 « 10 


6 « 


7 


6 « 


8 


6 « 


9 


6 « 10 


6 « 11 


7 « 


8 


7 « 


9 


7 « 


10 


7 « 11 


7 « 12 


8 « 


9 


8 « 


10 


8 « 


11 


8 « 12 


8 « 13 


9 « 


10 


9 « 


11 


9 « 


12 


9 « 13 


9 " 14 


10 « 


11 


10 « 


12 


10 " 


13 


10 « 14 


10 " 15 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 


7 


1 are 


8 


1 are 


9 


1 are 10 


1 are 11 


2 « 


8 


2 « 


9 


2 « 


10 


2 « 11 


2 " 12 


3 « 


9 


3 « 


10 


3 « 


11 


3 « 12 


3 « 13 


4 « 


10 


4 « 


11 


4 « 


12 


4 « 13 


4 « 14 


6 « 


11 


6 « 


12 


5 « 


13 


5 « 14 


5 " 16 


6 " 


12 


6 « 


13 


6 « 


14 


6 « 15 


6 « 16 


7 « 


13 


7 « 


14 


7 « 


15 


7 " 16 


7 « 17 


8 « 


14 


8 « 


16 


8 « 


16 


8 « 17 


8 « 18 


9 " 


15 


9 « 


16 


9 « 


17 


9 « 18 


9 « 19 


10 « 


16 


10 « 


17 


10 " 


18 


10 « 19 


10 " 20 



89fl The process of Addition is based upon the following 



1. Like nunibers, and units of the same orderj alone^ can 
be added. Thus^ 

Dollars and dollars can be added, but not dollars and da}rs ; also, 
nnits and units, tens and tens ; but not units and tens. 



Repeat the column 1 and 1. % and 1. 6. and 1. 44md 1, tU^, What, it 
ilMfint Principle f 
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2. The sum of two or mere numbers is the swnve in whatever 
order they are added. Thus, 

The sum of 2, 5, and 3 is 10, and the sum of 5, 3, and 3, or of 8, 2, 
and 5, is 10. 

3. The sum and the numbers added must be like numbers. 
Thus, 

The sum of 4 dollars and 6 dollars is 10 dollars^ not 10 pounds. 

40> To add nnmbers. 

1. Let it be required to add 236, 541, and 102. 

OPERATION. For conyenience, we write the given numbers so 

236 that all the figures of the same order stand in the 

54j[ same column, and begin with units to add. 

-•Qo 2) 1» au^d 6 units are 9 units^ which we write. 

0, 4, and 3 tens are 7 tens, which we write. 1, 6, 

Sum, 879 and 2 hundreds are 8 hundreds, which we write. 

Therefore, the sum is 8 hundreds, 7 tens, and 

9 units, or 879. x 

2. Let it be required to find the sum of 595, 361, and 723. 

OPERATION. For conyenience, we write, as before, the figures 

595 of the same order in the same column, and begin 

35J[ with units to add. 

n-oQ 3, 1, and 5 units are 9 units, which we write. 

2, 6, and 9 tens are 1 7 tens, or 1 hundred and 7 

Sum, 1679 tens ; we write the 7 tens and add the 1 hundred 

in with hundreds. 
1, 7, 3, and 5 hundreds are 16 hundreds, or, 1 thousand and 6 hun- 
dreds, which we write. 

Therefore, the sum is 1 thousand, 6 hundreds, 7 tens, and 9 units, or 
1679. 

In practice, it is sufficient to name only results. Thus, in the 
operation, we may say: three, four, nine, — write 9; two, eight, sev' 
enteen, — write 7 and add 1 with next column; eight, eleven, «r- 
leen, — r write 16; answer, 1679. 
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Rule. Write the numbers to he added so that figures of 
the same order shall stand in the saw^e column, 
. Begin at the rigJU^ add the numbers expressed by the figures 
of each column separately, and write the sum underneath, 
if less than ten of the order added. 

If, however, the sum is ten or more, write the right-hand 
figure underneath, and add the number expressed by the other fig^ 
ure or figures with the numbers of the next column. 

Write the whole sum of the last column. 

Proof, Add the numbers a second time, in the same man- 
ner as at the first, except in an opposite direction, and, if the 
result agrees with that first obtained^ the work is supposed to 
be correct. Or, 

Separate the given numbers into parts ; add each of the 
parts, and then add their sums ; and, if the result agrees with 
that first obtained, the work is supposed to be correct. 

The test, by either proof, consists in doing the work twice, in a 
different manner. 









X}3cainiples. 








(3.) 

16 

812 




(4-) 

191 
98 




(5.) 
4161 


Proo£ 




407 




803 




3140 
6908 


7301 


Snm, 


1235 
1235 




1092 
1092 


Sum, 


6020 


10928 


Proof, 


18229 


18229 


(6.) 




(7.) 




(8.) 


(9.) 


(10.) 


100 


• 


1071 




233 


814 


4444 


673 




341 




611 


816 


1234 


207 


I 


5001 


- 


179 


31 


5561 



Repeat the Bole. WhaiiltliefintPMoft The Meond Plroof t 







ADDITIOM. 






21 


■ 


(11.) 


(12.) 


(13.) 


(14) 


(16.) 




1 


Dollars. 


Pounds. 


TarclB. 


M«i. 








36415 


656 


1786 


110 


1191 






1234 


315 


314 


617 


818 






510 


708 


516 


819 


110 






89 


190 


1710 


140 


618 







16. What is the sum of 423, 667 and 385 ? Am. 1375. 

17. Whatsis the sum of 98, 483, 956 and S5 ? Ans, 1622. 

18. * What is the sum of 15, 603, 1145 and 6342 ? 

19. What is the sum of 376 + 493 + 102 + 315 ? 

20. What is the sum of 4753 + 6378 + 9257 + 2896? 

21. 974 + 65 + 376 + 487 + 598 + 88 = what ? 

22. 1000 + 100 + 10000 + 100000 + 11 = what ? 

23. 7865 + 3586 + 4321 + 8576 = how many ? 

Atis, 24348. 

24. 8 + 105 + 1006 + 810501 + 111 + 3 + 4400 = how 
many? Arts. 816134. 

25. Find the sum of 4080, 715, 13634, 29 and 5. Ans. 18463. 

26. Find the sum of 6037, 2480, 2651 and 333. Ans. 11501. 

27. Find the sum of 17896 + 570937 + 784947 + 9678. 

28. Find the sum of 16304 + 119 + 18913 + 306204. 

29. How many are 127 + 646 + 300 + 29 ? Ans. 1102. 

30. How many are 614034 + 783420 + 10316 ? 

31. How many are 3616 + 250 + 40460 + 18*+ 3101 + 9 ? 

32. How many are 856 + 9193 + 8765 + 4287 + 6696 + 
9185 + 979? Am. 39961. 

33. 1031 + 125 + 9 + 641 + 10 + 449 + 6072 = what ? 

34. Add five hundred sixty-seven thousand three hundred 
and seven, eighty-eight thousand and eight, nine hundred and 
sixty-two, and nineteen. Ans. 656296. 



Beview Questions. What is a Unit? (I) A Quantity? (2) A Num- 
ber? (3) The Unit of a Number? (4) Like Numbers? (5) 



•s> 
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APPLICATIONS. 

1. A fanner sold a horse for 260 dollars, a yoke of oxen fop 
175 dollars, some cows for 324 dollars, and some hay for 60 dol- 
lars ; how much did he get for the whole ? Ans, 809 dollars. 

Solution. TjT he sold a horse for 250 doUarSy a yoke of oxen for 
175 dollars, some cows for 324 dollars, and some hay for 60 dollars, 
he received for the whole, the sum of 250 -f- 175 -f- 324 + 60 dollars, 
or 809 dollars. Therefore, he received for the whole 809 dollars. 

2. A merchant bought molasses for 1430 dollars, and sold it 
at a gain of 620 dollars ; for what sum did he sell it ? 

Ans. 2050 dollars. 

3. A man commenced trade with three thousand five hun- 
dred and twenty-five dollars ; after trading for some time, he 
had gained three Hundred and nineteen dollars; how much 
had he then ? Ans. 3844 dollars. 

4. Going out to collect money, I had in my pocket 1500 
dollars, and received from one person 17 dollars, from another 
132 dollars, from another 527 dollars, and from a fourth as 
much as I started out with ; how many dollars had I then ? 

5. Bought a carriage for 163 dollars, a pair of horses for 
260 dollars, and a harness for 84 dollars ; how much was paid 
for the whole ? Ans. 507 dollars. 

6. Figures w^re used by the Arabs in the year 890, and 
decimal fractions were invented 574 years later; in what yeae 
were they invented ? ' Ans. 1464. 

7. In one book are 513 pages, in another 144, and in 
another as many as in the other two; how many pages in 
the three books ? Ans. 1314 pages. 

8. A merchant bought beef for 644 dollars, pork for 450 
dollars, and fish for 226 dollars ; for how much must the whole 
be sold that the gain may be 240 dollars? 



Kbvibw Questions. What is an Operation? (8) An Answer? (9) A 
Solution ? ( 10) A Bale ? ( 1 1 ) An Example 1(12} An Exercise ? ( 13) 
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9. A butcher has five fat oxen; the first weighs 1124 
pounds, the second 1235 pounds, the third 1300 pounds, the 
fourth 1420 pounds, and the fifth 1525 pounds^ what is the 
weight of the whole number ? Ans, 6604 pounds. 

10. Purchased a farm for 19620 dollars, paid for repau* of 
fences 820 dollars, for having a bam built 516 dollars, and sold 
it so as to gain 632 dollars ; how much was obtained for it ? 

11. A farmer has live stock as follows : on one farm 6 
horses, 20 cows, and 116 sheep ; on a second farm 16 oxen and 
264 sheep ; and on a third farm 2 horses, 12 cows, and 8 calves. 
How many head has he in all ? Ans. 443 head. 

12. An army was furnished at one time with 16500 rations, 
at another time with 63000 rations, and at a third time with 
72545 rations ; how many rations were furnished altogether ? 

13. If the Atlantic slope contains 967576 square miles, and 
the Mississippi Valley exceeds the Atlantic slope. by 269535 
square miles, what is the area of the Mississippi Valley ? 

Atis. 1237111 square miles. 

14. If the area of Maine is 30000 square miles, of New 
Hampshire 9280, of Vermont 9056, of Massachusetts" 7800, of 
Bhode Island 1306, of Connecticut 4674, and the area of Mis- 
souri 5264 square miles greater than that of the six States 
named, what is the area of Missouri ? Ans, 67380 square miles. 

15. Bought a lot of ground for 675 dollars ; erected a house 
upon the same, at the cost for carpenters' work 2540 dollars, 
masons' work 637 dollars, painters' work 242 dollars, and for 
grading the lot 293 dollars ; what was the cost of the whole ? 

16. If the area of Illinois is 55405 square miles, of Wiscon- 
sin 53924, of Minnesota 83000, and of Iowa 50914, what is the 
area of all these States ? Ans, 243243 .square miles. 

17. Bought wheat for 6500 dollars, com for 10500 dollars, 
and oats for 1062 dollars, and sold the wheat at a profit of 650 



Review Questions. What is Arithmetic? (14) Practical Arithme- 
tic? (16) 
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dollars^ the com at a profit of 1050 dollars, and the oats at cost; 
what sum was received for the whole ? Ana, 19762 dollars. 

18. If all your debts to different persons are as follows: 
2656 dollars, 1200 doUars, 5 dollars, 637 dollars, 496 dollars, 
and 5730 dollars, how much do you owe ? Ans, 10623 dollars. 

19. A certain year Ohio produced 69078695 bushels of com, 
Indiana 62964363 bushels, Kentucky 68672691 bushels, and 
Tennessee 62276223 bushels ; what was the amount produced 
by aU these States ? Am, 222991872 bushels. 

20. According to Weimer, Europe contains 3807196 square 
miles, Asia 17806146, Africa 11647428, America 13542400, 
and Oceanica 3347840 ; what does this make the extent of 
land on the surface of the globe ? Ans, 60160009 square miles. 

21. Bought five loads of hay, which weighed as follows : 
2600 pounds, 2364 pounds, 3166 pounds, 1966 pounds, and 
1831 pounds ; what was the weight of the whole ? 

22. The skull has 8 bones, the face 14, the ear 4, the tongue 
1, the teeth 32, the trunk 63, the shoulders 4, the arms 6, the 
wrists 16, the hands 38, legs 8, ankles 14, and feet 38; re- 
quired the number in the whole body? 

23. The number of regular soldiers furnished by each of the 
States in the Revolution was as follows : 



New Hampshire, 12497 
Massachusetts, 67907 

6908 
31939 
17781 
10726 
26678 



Bhode Island, 
Connecticut, 
New York, 
New Jersey, 
Pennsylvania, 



Delaware, 2386 

Maryland, 13912 

Virginia, 26678 

North Carolina, 7263 

South Carolina, 6417 

Georgia, 2679 



What was the whole number furnished by them ? Arts. 231771. 



Review Questions. What is Notation? (16) Numeration? (17) 
What are figui-es? (18) What is the method of expressing numbers by 
figures called? (18) What is meant by orders of figures? (28) To what 
do they correspond ? (28) How many orders are taken for a period ? (28) 
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SUBTKACTION. 

4L 1. Mary had 6 cents and gave away 2 cents; how 
many had she left ? 

Solution, ^e had left <is many as are equal to 6 cents less 2 
cents, and 2 cents from 6 cerUs leave 4 cents. Therefore, she had 4 
tents left. 

2. James had 5 apples and gave his brother 3 of them ; how 
many had he left ? 

3., A hawk having taken 4 chickens fix>m a brood of 9, how 
many remain ? 

4. How many does 4 from 8 leave ? 7 from 10? 

6. How many does 6 fipom 9 leave ? 4 fix>m 11 ? 2 fix)m 7? 
5 from 12? 

6. Henry had 10 cents and spent 5 cents ; how much had 
he left ? 

7. John had 13 marbles and lost 8 ; how many had he left ? 

8. How many must be added to 8 to make 13 ? 

The preceding operations are called Subtraction. Hence, 

42t Subtraction is the process of finding the difference 
between two given numbers of the same kind. 

The Subtrahend is the number subtracted. 

Thei Minuend is the number subtracted from. 

The Difference, or Remainder, is the result of the sub- 
traction. 

When the two given numbers are equal, either may be taken 
as the minuend, and the difference is 0. 

43» The Sign of Subtraction is a short horizontal line, 
— , called minus. Thus, 6 — 4, read six minus four, denotes 
that 4 is to be subtracted from 6. 

What is Subtraction 1 The Subtrahend? The Minuend? The Differ- 
ence, or Remainder ? What is the difference when the minuend and subtra- 
hend are equal ? The Sign of Subtraction ? 

8 
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8a'b'trfM»tloil I'a'ble. 






1 from 


2frum 


3 from 


4fr(»n 


6 from 


' 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


5 leaves 




2 « 1 


3 « 1 


4 «" 1 


6 « 1 


6 " 1 




3 « 2 


4 « 2 


5 " 2 


6 « 2 


7 « 2 




4 « 3 


6 « 3 


6 " 3 


7 « 3 


8 " 3 




6 « 4 


6 « 4 


7 « 4 


8 « 4 


9 « 4 




6 « 5 


7 « 6 


8 " 5 


9 « 6 


10 « 5 




7 « 6 


8 « 6 


9 « 6 


10 « 6 


11 « 6 




8 « 7 


9 « 7 


10 « 7 


11 « 7 


12 " 7 




9 " 8 


10 « 8 


11 « 8 


12 « 8 


13 « 8 

• 




10 « 9 


11 « 9 


12 « 9 


13 « 9 


14 « 9 




11 « 10 


12 « 10 


13 " 10 


14 « 10 


15 " 10 




6 from 


7 from 


8 from 


9 from 


10 from 


6 leaves 


7 leaves 


8 leaves 


9 leaves 


10 leaves 




7 « 1 


8 « 1 


9 « 1 


10 « 1 


11 " 1 




8 « 2 


9 « 2 


10 « 2 


11 « 2 


12 ^< 2 




9 « 3 


10 « 3 


11 " 3 


12 « 3 


13 « 3 




10 « 4 


11 « 4 


12 « 4 


13 « 4 


14 « 4 




11 « 5 


12 « 5 


13 " 6 


14 « 6 


15 « 5 




12 « 6 


13 " 6 


14 « 6 


16 « 6 


16 " 6 




13 « 7 


14 « 7 


16 « 7 


16 « 7 


17 "^ 7 




14 « 8 


16 « 8 


16 « 8 


17 « 8 


18 « 8 




16 « 9 


16 « 9 


17 « 9 


18 « 9 


19 " 9 


• 


16 « 10 


17 « 10 


18 " 10 


19 « 10 


20 « 10 





44fl The process of Subtraction is based upon the following 



1. Like numbers, and units of the same order, alone, can 
be suhtracted, one from the other. Thus, 

Dollars can be subtracted from dollars, but not dollars from days ; 
also, units from units ; but not units from tens, or tens from units. 



Repeat the colamn I from 1 . 2 from 2. 3 from 3. 4 from 4, etc. 
is the first Principle ? 



What 
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2. The difference, minuend arid subtrahend, must be like 
numbers. Thus, 

The difference between 6 dollars and 4 dollars is 2 doUarsy and not 
2 yards. 

3. The difference and subtrahend, taken together, must 
equal the minuend. Thus, 

The difference, 5, between 13 and 8, added to 8, equals 13. 

45* To subtract one number from another. 

1. Let it be required to subtract 325 &om 958. 

OPERATiox. For convenience, we write the subtrahend 

Minuend, 958 under the minuend, so that figures of the same 
Subtraliend, 325 order stand in the same column, and begm at the 

right to subtract. 

Difference, 633 ^ units from 8 units leave 3 units, which we 

write. 

2 tens from 5 tens leave 3 tens, which we write. 

3 hundreds from 9 hundreds leave 6 hundreds, which we write. 
Therefore, the difference is 6 hundreds, 3 tons, and 3 units, or 633. 

2. Let it be required to find the difference between 652 and 

423. 

OPERATION. For convenience, we write, as before, figures 

Minuend, 652 of the same order in the same coliunn, and begin 

Subtrahend, 423 ^**^ ^^^^ ^ subtract. 

We cannot take 3 units from 2 units ; but we 

Difference, 229 <^ai^ take 1 ten from the 5 tens, leaving 4 tens ; 

and the 1 ten taken is 10 units, which added to 

the 2 units make 12 units; 3 units from 12 units leave 9 units, which 

we write. 

2 tens from 4 tens leave 2 tens, which we write. 

4 hundreds from 6 hundreds leave 2 hundreds, which we write. 
Therefore, the difference is 2 hundreds, 2 tens, and 9 units, or 229. 

The operation may be performed another way : 
As the 3 units cannot be taken from 2 units, we add 10 units to the 
2 units; and 3 units from 12 units leave 9 units, which we write. 



What is the second Principle ? The third 1 
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To balance the 10 units added to the 2 units, we add 1 ten to the 
2 tens, in accordance with the principle that if any two numbers are 
equally increased their difference remains the same; and say, 8 tens 
from 5 tens leave 2 tens, which we write. 

4 hundreds from 6 hundreds leave 2 hundreds, which we write. 

Therefore, the difference is 229. 

In practice, a brief explanation is sufficient Thus, we may say : 
8 from 2, impossible; but 8 from 12 leaves 9, which we write ; 2 from 
4 leaves 2, which we write; 4 from 6 leaves 2, which we write. 
Answer, 229. 

Rule. Write the less number under the greater, so that 
figures of the same order shaU stand in the- same column. 

Begin with units, svhtraM the nuniber expressed by ecuih 
figure of the subtrahend from the number expressed by the 
figure above it, and write the difference underneath* 

If the upper figure expresses a less number than the lower, 
conceive that number increased by ten, subtract, and write the 
difference, and considering either the number expressed by the 
next upper figure one less, or that expressed by the next 
lower figure one greater, ^proceec? as before. 

Proof. Add the difference to the subtrahend, and^ if the 
work is correct, the sum will equal the minuend. Or, 

Subtract the difference &om the minuend, and, if the work 
is correct, what is left will equal the subtrahend. 



(3.) 


(4.) 


(5.) 


Minuend, 406 


396 


6000 


Subtrahend, 154 


288 


1234 



Difference, 252 107 4766 



Proo^ 406 288 6000 

In example 5, we cannot subtract 4 units from no units, and there 

Repeat the Rule. What is the Proof? 
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are no tens and no hundreds ; so that we cannot take one of the tens 
and call it ten units, or one of the hundreds and call it 9 tens and 10 
units; but, we can take one of the 6 thousands, leaving 5 thousands, 
and call it 9 hundreds, 9 tenSj and 10 units. Then, we can take 4 
units from the 10 units, 3 tens from the 9 tens, etc. 

(6.) (7.) (8.) (9.) 

From 623 700 1120 4789 
Subtract 615 465 744 1987 



(10.) (11.) (12.) (13.) 

ToDB. Sheep. Yards. Biuhete. 

From 912 1060 2360 809 

Subfacact 453 343 1272 87 



14. From 854 take 578. Ans. 276. 

15. From 1799 take 1732. Jns. 67, 

16. Find the difference between 8641 and 1904 

17. From 5496 subtract 1492. Jns. 4004 

18. From 1584 subtract 920. Ans. 664 

19. From 5672 subtract 2356. Ans. 3316. 

20. From 74760 subtract 39817. Ans. 34943. 

21. 52365 — 15423 = how many ? Ans. 36942. 

22. 78567 — 32782 = how many ? 

23. 9736214 — 8878946 = how many ? Ans. 857268. 
24 What is the difference between 900000 and 123454 ? 

25. How much larger is 38607 than 3867 ? A71S. 34740. 

26. How much smaller is 34730 than 38607 ? 

27. How much must be taken from 2483 to leave 391 ? 

28. How much must be added to 2082 to make 2483 ? 

29. From 7630005 take 3270006. Ans. 4359999. 

30. The larger of two numbers is 10640 and the less 9535 ; 
what is their difference ? Ans. 1105. 

Review Questions. Upon what Greneral Principles is the Arabic Nota^ 
tion based ? (30) What is a Scale of Numbers 1 (31 ) What is the Scale 
in ntunbers expressed aocording to the Arabic Notation ? 

8» 
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31. Subtract two thousand one hundred and nineteen from 
fire thousand two hundred and twelve. Ans. 3093. 

32. If one be taken from one hundred thousand, what will 
remain? Ans, 99999. 

33. What is the difference between nine units and ninety- 
nine millions ? 

34. From four hundred fifty thousand and ninety-four take 
ninety-nine thousand nine hundred and nine. 

35. From 35 billions 63 millions and 9 thousand take 7 
billions 103 millions and 9. Am, 27960008991. 

APPLICATIONS. 

1. A farmer raised 420 bushels of wheat, and sold 198 bush- 
els ; how many bushels had he left ? 

SoLUTiox. If he raised 420 bushels and sold 198 bushels, he must 
have left as many bushels as the difference between 420 and 198 bushels, 
or 222 bushels. Therefore, he had 222 bushels left. 

2. A boy had 526 apples, and gave away 411 of them ; how 
many had he left ? Ans. 115 apples. 

3. Albert Smith borrowed 1090 dollars, and soon after paid 
909 dollars ; how much of the sum borrowed did he then owe ? 

Ans. 181 dollars. 

4. How many years have elapsed since the first planting of 
cotton in this country in 1769 ? 

5. How many years from the beginning of the revolutionary 
war in 1775 to the beginning of the late war in 1861 ? 

6. A merchant sold for 3697 dollars goods which cost him 
2807 dollars ; how much did he gain ? 

7. A man owns property to the amount of five thousand 
eight hundred and twenty-five dollars, and owes one thousand 
three hundred and forty dollars ; how much will he be worth 
when his debts are paid ? Ans. 4485 dollars. 

^ - IJMIIII I , _ l ~ ' ' — ^^^^ I ■^_,— ^M^l^^M^M^^^^ 

Rbvtbw Questions. Give the names of the orders in the NomeratioQ 
Table. (33) What is the Rale for reading numbers ? (34) 
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8. Bought a sbip for 42650 dollars and sold it for 49000 
dollars ; what did I gain ? Ans. 6350 dollars. 

9. A gentleman gave 12462 dollars for a . house and some 
land ; the house alone was worth 9375 dollars ; what was the 
the value of the land ? Ans, 3087 dollars. 

10. A lumberman, having 650000 feet of boards, sold 162372 
feet of it ; how many feet then remained ? Ans. 487628 feet. 

11. The battle of Gettysburg, in 1863, was 48 years after the 
battle of New Orleans ; in what year was the latter ? 

12. A man having 100000 dollars, gave away 365 dollars ; 
how much had he left ? * Ans. 99635 dollars. 

13. A merchant owns property to the amount of 45563 dol- 
lars, and owes 21209 dollars ; how much is he worth more than 
he owes ? 

14. . If two candidates for office received in the aggregate 
73462 votes, and the successful one had 45309 votes, how 
many did the other have ? Ans, 28153 votes. 

15. Illinois contains 55405 square nules and Iowa 50914 
square miles ; how many more square miles does the one con- 
tain than the other ? 

16. Mount Sorata, in South America, is 25380 feet high, 
and 19146 feet higher than Mount Washington in New Hamp- 
shire ; how high is Mount "Washington ? Ans. 6234 feet. 

17. Girard College, in Philadelphia, is said to have cost 
1422800 dollars, and Trinity Church, in Kew York City, 
338000 dollars; how much more did the one cost than the 
other ? 

18. If the value of the annual products of the industry of 
. Massachusetts is 266000000 dollars, and that of Pennsylvania 

is 285500000 dollars, how much do the products of the one 
State exceed those of the other ? Ans. 19500000 dollars. 

19. If the population of Ohio was 45365 in 1800, and 
2339502 in 1860, how much was the increase ? Ans. 2294137. 

Rbvibw Qubstions. What is Addition? (37) What principles are 
to be observed in Addition ? (39) 
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REVIEW EXERCISES. 

1. 673 + 6 tkousand + 6 miUion + 507963 + 1246 = how 
many? Ans. 661578L 

2. If the minuend is eight million sis hundred seventy-three 
thousand four hundred and one, and the subtrahend six million 
seven hundred twenty thousand seven hundred and thirty, 
what is the difference ? Ans. 1952671. 

3. If the larger of two numbers is 100101 and their differ* 
ence 9902^ what is the smaller number ? Ans, 90199. 

4. A man owning 4605 acres of land, gave to one of his sons 
1420 acres and to another 1280 acres ; how many acres had he 
remaining ? 

SOLUTiox. If he gave to one son 1420 acres and to another 1280 
ctcres^ he must have given to both the sum of 1420 acres and 1280 acres^ 
or 2700 acres. 

If he had 4605 acres and gave away 2700 acres, he must have had 
remaining the difference between 4605 acres and 2700 acres, or 1905 
acres. Therefore, he had remaining 1905 acres. 

5. A grain dealer bought 6000 bushels of wheat ; he after- 
wards sold to one man 1575 bushels, and to another 3600 
bushels ; how many bushels remain unsold ? 

6. A man died leaving 24000 dollars, of which he gave his 
wife 8000 dollars, one daughter 3500 dollars, another 4500 
dollars, and the residue to his son ; what was the son's portion ? 

7. Mr. Jones had in a bank 16830 dollars, drew out 9460 
dollars, and afterward put in 2000 dollars ; how much had he 
then in the bank ? Ans. 9370 dollars. 

8. A farmer had a horse worth 275 dollars, and exchanged 
it for a yoke of oxen and two cows ; the oxen he sold for 125 
dollars, one of the cows for 75 dollars, and the other for 58 
dollars. How much did he lose by the trade ? Ans. 17 dollars. 



Kbyibw Questions. What is Subtraction ? (42) What principles are 
to be observed in Subtraction ? (44) 
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MULTIPLICATION. 

48* 1* How many dollars will 6 tons of coal cost^ at 7 dol- 
lars a ton ? 

Solution. Since 1 ton of coal costs 7 doUars^ 6 tons must cost 6 
times 7 dollars, which are 42 dollars. Therefore, 6 tons of coal, at 7 
dollars a ton, wiU cost 42 dollars, 

2. How many cents will buy 6 pencils, at 8 cents each ? 

3. When berries are 8 cents a quart, how much must be 
paid for 4 quarts ? 

4. If a boy can walk 3 miles in an hour, how many miles 
can he walk in 5 hours ? 

5. A farmer had 10 cows in each of 3 pastures ; how many 
had he in all of them ? 

6. If 1 horse will eat 4 tons of hay in a given time, how 
many tons will 7 horses eat in the same time ? 

The preceding operations are called- Multiplication. 
Hence, 

47« Multiplication is the process of finding the result of 
taking one of two given numbers as many times as there are 
units in the other. 

The Multiplicand is the number to be taken. 

The Multiplier is the number denoting how many times 
the multiplicand is to be taken. 

The Pboduct is the result of the multiplication. 

The Pactobs of the Product are the multiplicand and 
multiplier. 

48. The Sign of Multiplication is an inclined cross, 
Xj read multiplied by. Thus, 5 X 4 is read, 6 multiplied 
by 4. 

What is Maltiplication ? The Maltiplicand ? The Multiplier? The 
Product ? The Factors of the Pix>dact ? The Sign of Multiplication ? 
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HCultlplioartioxi. rrarl>le. 




Once 


2 times 


3 times 


4 times 


5 times 


6 times 


1 is 1 


1 


are 2 


lare 3 


1 are 4 


1 are 5 


lare 6 


2 « 2 


2 


« 4 


2 " 6 


2 " 8 


2 "10 


2 « 12 


3 " 3 


3 


« 6 


3 " 9 


3 "12 


3 "15 


3 " 18 


4 " 4 


4 


« 8 


4 "12 


4 "16 


4 "20 


4 " 24 


5 '' 5 


5 


"10 


5 "15 


5 "20 


5 "25 


5 " 30 


6 " 6 


6 


"12 


6 "18 


6 "24 


6 "30 


6 " 36 


7 " 7 


7 


"14 


7 "21 


7 "28 


7 "35 


7 " 42 


8 « 8 


8 


"16 


8 "24 


8 "32 


8 "40 


8 " 48 


9 « 9 


9 


"18 


9 "27 


9 "36 


9 "45 


9 " 54 


10 " 10 


10 


"20 


10 "30 


10 "40 


10 "50 


10 " 60 


11 "11 


11 


(< 22 


11 "33 


11 "44 


11 ''55 


11 " 66 


12 «12 


12 


''24: 


12 "36 


12 "48 


12 "60 


12 " 72 


7 times 


8 times 


9 times 


10 times 


11 times 


12 times 


1 are 7 


1 


are 8 


lare 9 


lare 10 


lare 11 


lare 12 


2 « 14 


2 


" 16 


2 " 18 


2 " 20 


2 " 22 


2" 24 


3 " 21 


3 


" 24 


3 " 27 


3 " 30 


3 " 33 


3" 36 


4 « 28 


4 


" 32 


4" 36 


4 " 40 


4 « 44 


4" 48 


5 " 35 


6 


" 40 


5 " 45 


5 " 50 


5 " 55 


5 " 60 


6 " 42 


6 


" 48 


6 " 54 


6 " 60 


6 " 66 


6 " 72 


7 « 49 


7 


" 56 


7 " 63 


7 " 70 


7 " 77 


7 " 84 


8 " 56 


8 


" 64 


8 " 72 


8 " 80 


8 " 88 


8 " 96 


9 « 63 


9 


" 72 


9 " 81 


9 " 90 


9 " 99 


9 " 108 


10 « 70 


10 


" 80 


10 " 90 


10 " 100 


10 " 110 


10 " 120 


11 « 77 


11 


" 88 


11 " 99 


11 " 110 


11 " 121 


11 " 132 


12 « 84 


12 


" 96 


12 "108 


12 " 120 


12 " 132 


12 " 144 



Any number of times is 0, and times any number is 0. 
Thus, 

0X1 = 0, 0x2 = 0, etc.^ 1 X = 0, 2 X = 0, etc. 

49, The process of Multiplication is based upon the fol- 
lowing 



Bepeat the colamn once 1 is 1. 2 times 1 are 2. 3 times 1 are 3, etc 
What is any numlier of times ? times any namher ? 



/ ' 
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1. The product and mitUiplicapd must he like numbers. 
Thus, 

4 times 6 men are 24 men, S times 7 penis are 21 cents, 

2. The mvUiplier must always ^ regarded as an ahstra^ 
number. Thus, 

In finding the cost of 6 tons of coal at 7 dollars a ton, the 7 dollars 
are taken 6 times, and not multiplied by ^ tons 

3. The product of two or more factors is the sams in what- 
ever order they are taken. Thus, 

The product of 6 X 8, or 3 X 6, is 18, apd the product of 6 X 8 X 2, 
or 2 X 8 X 5, or 8 X 5 X 2, is 80. 

50* From the definition <^ Multiplication, it follows, that 

Multiplication, when the size or vaivs of a single thing, or 
unit, is given, enables us to ^d the sipe or vaJ/ue of anj num- 
ber of things of the same kind. 

51. To multiply one number by another. 

1. Let it be required to multiply 664 by 7. 

OPERATiox. * For convenience, we write the multiplier 

Multiplicand, 664 under the units in thq multiplicand, and begin 
Multiplier, 7 with units to multiply. 

7 times 4 units are 28 units, which equal 2 

Product 3948 ^^ ^^^ ^ units; we write the 8 units, and 

reserve the 2 tens to add to the next product. 
7 times 6 tens are 42 tens, which with the 2 tens added are 44 tens, 
or 4 hundreds and 4 tens, we write the 4 tens, and reserve the 4 hun- 
dreds to add to the next product 

7 times 5 hundreds are 85 hundreds, which with the 4 hundreds 
added are 89 hundreds, or 3 thousands and 9 hundreds; which we 
write. 
Therefore, the product is 3 thousand 9 hundred and 48, or 8948. 

Wh«t 18 the first Principle? The second 1 The third? What does Mul- 
tiplication enable us to find ^ 
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In practice, the name of the order of units maj be omitted. Thus, 
in the operation we can say : 7 times 4 are 28 ; we write the 8, and 
add the 2 to the next product: 7 times 6 are 42, and 2 are 44; we 
write 4, and add 4 to the next product ; 7 times 5 are 35, and 4 are 
89 ; answer, 8948. 

2. Let it be lequired to find the product of ^ 736 by 206. 

OPERATION. For convenience, we write the multiplier 

Multiplicand, 736 under the multiplicand, so that figures of the 
Multiplier 206 s^^xne order stand in the same column; and 

_ multiplying by the units, as in the preceding 
Partial ( 4416 operation, we obtain 4418. 
Products V 14720 There being tens, we write a cipher in 

-■ the order of tens underneath, and pass to the 
Product, 151616 hundreds* figure of the multiplier. 

2 hundreds are 2 hundred units, and 2 hun- 
dred times 6 units are 12 hundreds, or 1 thousand and 2 hundreds. 
We write the 2 hundreds, and reserve the 1 thousand to add to the 
next product. 

2 hundred times 3 tens are 6 hundred tens or 6 thousands, and the 1 
thousand added are 7 thousands, which we write. 

2 hundred times 7 hundreds are 14 hundred-hundreds, equal 1 hun- 
dred-thousand, and 4 ten-thousands, which we write, and obtain 1472 
hundreds, or, with the cipher on the right, 14720 tens. 

Adding the two partial products we have for the entire product 
151616. 
Therefore, tiie product of 736 by 206 is 151616. 

Rule. Write the mvMiplier under the multiplicand, so 
that units may stand under units, tens under tens, etc. 

If the multiplier contains hut one order of units, beginning 
at the right multiply each order of the multiplicand by it, 
writing the right-hand figure of each product underneath, 
adding the numbers expressed by the other figures, if any, to 
the next product, observing to write all the figures of the last 
product. 

If the multiplier contains more than one order of units. 

Review Questions. What is a Sign? (38) The Sign of Addition? (38) 
Of Equality? (38) Of Subtraction? (43) Of Multiplication ? (48) 
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mvltiply by each of the orderSf sitecessyvelj/, writing the right" 
hand figwre of each partial product under the order used. 
The sum of the partial products wHl he the entire product,^ 

Pboof. Multiply the multiplier by the multiplicand ; and, 
if the product is the same as that first obtained^ the work is 
supposed to be correct. Or, 

Separate the multiplier into parts and make each of them a 
multiplier, and, if the sum of the products equals the first 
product, the work is supposed to be correct. 



lESaLeroises. 




3. Find the product of 78 by 37. 




OPERATIOK. 


ProoC 


78 37 




37 78 




646— 78 X 7 296: 


= 37X 8 


234 =78X30 259 : 


= 37 X 70 



Ans. 2886 = 78 X 37 
4. Find the product of 316 by 13. 



2886 = 37 X 78 



Operation. 
316 
13 

948 = 316 X 3 
316 =316X10 



( 316 
11 



Proof < 



Arts. 4108 = 316 X 13 

(6.) 
Multiply 416 
By 4 

Product, 1664 



316 
316 
632 



316 X 1 
316 X 10 
316 X 2 



1^4108 = 316 X 13 



(6.) 
3102 
8 

24816 



(7.) 
1091 

7 
7637 



(8.) 
4467 
9 

40203 



What 18 the Rule 1 The Proof? 
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(9.) 
Multiply 196 
By 6 



(10.) 

7781 

5 



(11.) 

4465 

3 



(12.) 

5532 

8 



Am. 3918. 
Ans. 4855. 



Am. 19886. 
Am. 32265. 

Am. 18766. 



Multiply 

13. 1306 by 3. 

14. 971 by 6. 

15. 4137 by 6. 

16. 46002 by 4. Am. 184008. 

17. 1190 by 7. Am. 8330. 

18. 60441 by 6. 

19. 9943 by 2. 

20. 6463 by 5. 

21. 978609 by 1. 

22. 1706 by 11. 

23. 19774 by 10. Am. 197740. 

24. 8320 by 13. Am. 108160. 

37. 76452 X 47 = how many ? 

38. 54302 X 89 = how many ? 

39. 784 X 203 = how many ? 

40. What is the product of 137 by 36 ? 

41. What is the product of 667 by 108 ? 

42. What is the product of 6, 26y and 37 ? 

43. What is the product of 3, 17, and 111 ? 

44. How many are 1234 times 7013 ? 
46. Multiply 486 by 269. 

46. Multiply 34618 by 269. 

47. Multiply 80704 by 432. 



Am. 27918. 
Am. 9784. 



Am. 84637. 
Am. 85080. 

Am. 8114. 
Am. 12616. 



25. 2538 by 11. 

26. 1223 by 8. 

27. 67812 by 8. 

28. 12091 by 7. 

29. 7090 by 12. 

30. 5009 by 17. 

31. 387 by 22. 

32. 664 by 19. 

33. 315 by 2a 

34. 1782 by 61. Am. 108602. 
36. 909 by 29. Am. 26361. 
36. 81201 by 73. Am. 6927673. 

Am. 3646244 

Am. 4832878. 

Am. 169162. 

Am. 4795. 

Am. 61236. 

* Ans. 4625. 

Am. 8664042. 

Am. 126874. 

Am. 8966062. 

Am. 34864128. 



48. Multiply thirty-one thousand three hundred and eleven 
by one thousand two hundred and thirteen. 

49. Multiply ninety-three thousand one hundred and eighty- 
six by four thousand four hundred and fiity-five. 

Am. 415143630. 



Rbvibw Qubbtiqns. What is the answer called in Addition? (37) 
In Subtraction ? (42) In Multiplication ? (47) 
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52i When there axe ciphers between significant figares in 
the multiplier, the operation may he shortened by passing over 
each of the multiplier. 

50. Multiply 4236 by 2007- 

OPERATIONS. 

4236 >| (' 4236 

2007 2007 



29652 > 
. 847200 



or. 



8601652 ^ 



< 29652 

8472 



Vs. 



8501662 



Ans. 48288058. 



61. Multiply 15607 by 3094. 
52. Multiply 60121 by 3108* 

53* When the multiplier consists of two significant figures, 
with or without intervening ciphers, and begins or ends with 
1, we may consider the multiplicand as a product by the 1, 
and vrrite the other partial product as many orders to the right 
or left as is required by the multiplier. 



63. Multiply 251 by 31. 

OPERATION. 

251 = 251 X 1 
753 =251X30 



64 Multiply 1236 by 1004. 

OPERATION. 

1236 = 1235 X 1000 
4940 = 1235 X 4 



7781 = 251 X 31 1239940 = 1236 X 1004 

In example 56, the one partial product is units and the other tens, 
and in example 57, the one partial product is thousands and the other 
units ; and they are so written that, in each case, the sum of the partial 
products may be the required product 

6&. Multiply 3403 by 801. ^tw. 1704903. 



How may you multiply when there are ciphers between the significant 
figares of the multiplier ? When either of the two significant figares of the 
multiplier is 1 ? 



40 



PRACJnCAL ABITHMETIC. 



56. Multiply 6121 by 1002. 

57. Multiply 61303 by 701. 



Ans. 5131242. 
Ans. 42973403. 



54. When the multiplier is 10, 100, 1000, etc., the product 
may he obtained^ at once, hy annexing to the mvUiplicand as 
many ciphers as there are in the muUiplier, and regarding the 
decimal point as removed an equal number of places to the right. 

For, the value expressed by figures is made tenfold by each removal 
of them an order to the left. (Art 30.) Thus, 2 X 10 = 20, 2 X 100 
;= 200, etc. 

58. Multiply 619 by 100. • ^tw. 61900. 

59. Multiply 11644 by 1000. .^tw. 11644000. 

60. 4568 X 1000000 = how many ? u4nfi. 4568000000. 

55. When there are ciphers on the right of either or both 
of the factors, we may multiply without reference to them, a/nd 
annex to thejrroduct as many ciphers as there are on the right 
of both factors, 

61. Find the product of 2050 by 1300. 

OPERATIONS. 

2050 ^ r 2050 



1300 



615000 > 
2050 



or. 



1300 



< 615 

205 



V 



2665000 



2665000 J 

The second operation is evidently the same as the first, except that 
the ciphers on the right are not written until the partial products are 
added. 

62. Multiply 485 by 240. Ans. 1164/00. 

63. Multiply 36500 by 730. u4n«. 26645000. 

64. Multiply six hundred seventy-four thousand and two 
hundred by two thousand one hundred and four. 

Ans. 1418516800. 



When the multiplier is 10, 100, 1000, etc.? How do yoa maltiply when 
there are ciphers at the right of either or both, of the factors ? 
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APPLICATIONS. 

1. If a man travel 212 miles a week, how fax will he travel 
in 52 weeks ? 

Solution. Jf a man travel 212 miles in a toeehy he will travel in 
52 weeks 52 times 212 mOes^ or 11024 miles. Therefore, if a man 
travel 212 mUes in a week, he will travel in 52 weeks 11024 mUes, 

2. If an orchard containing 313 trees produce 16 bushels of 
apples to a tree, how many bushels is the' produce of the whole 
orchard ? Ans, 4695. 

3. How many lights of glass in 18 windows, if each window 
contains 24 ? 

4. How many bushels of com will grow on 160 acres, at the 
average rate of 45 bushels to an acre ? Arts, 7200 bushels. 

5. What cost 2463 barrels of flour at 9 dollars a barrel ? 

6. If a man can earn 83 dollars in one month, how many 
can he earn in 12 months ? Ans. 996 dollars. 

7. What will be the cost of a farm containing 684 acres, at 
57 dollars per acre ? Ans. 38988 dollars. 

8. A certain field has 625 hills of potatoes, and each hill 
will average 8 potatoes ; how many potatoes at that rate in the 
field? 

9. If 17 men can do a piece of work in 91 days, how long 
will it take one man alone to do it ? Ans, 1547 days. 

10. An army consists of 6 brigades, each brigade of 4 
regiments, and each regiment of 613 men, rank and file; 
required the number of men in the army ? Ans. 14712 men. 

11. If a saw-mill can produce 4360 feet of boards a day, how 
many can it produce in 106 days ? Ans. 462160 feet. 

12. If the earth moves around the sun at the rate of 68000 
miles an hour, how far wiU it move in 365 days of 24 hours 
each ? Ans. 595680000 miles. 

Review Questions. What is the Rule in Addition 1 (40) In Subtrac- 
tion? (45) In Maltiplication? (51) 

4» 
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DIVISION. 

58. 1. If 4 cents will buy one orange, how maiiy oranges 

will 12 cents buy ? 

Solution. If 4 cenU wiU buy one orange, 12 cents will buy as 
many oranges <is 4 cents are contained times in 12 cents j or 8. Therer- 
fore, if 4 cents wiU buy one orange, 12 cents toiU buy 3 oranges, 

2. At 7 cents a pound, how many pounds of rice can be 
bought for 21 cents ? 

3. If 2 boys share equally 8 marbles, how many will each 
have ? 

Solution. If 2 boys share equally 8 marbles, each will have 1 of 
the 2 equal parts of 8 marbles; 1 of the 2 equal parts of 8 marbles is 4 
marbles. Therefore, if 2 boys share equally 8 marbles, each will have 
4 marbles. 

One of the two equal parts of a nutaber is called one half 
of the number ; one of the three equal parts, one third of the 
number; one of the four equal parts, one fourth of the number; 
one of the^ve equal parts, one fifth of the number; one of the 
ten equal parts, ons tenth of the number; one of the hundred 
equal parts, one hundredth of the number, and so on. Hence, 

A whole number has two halves, three thirds, four fourths, 
five fifths, ten tenths, one hundred hundredths, etc. 

4. When 4 apples cost 16 cents, what is the cost of one 
apple ? 

Solution. When the cost of 4 apples ts 16 cents, the cost of one 
apple is one fourth of 16 cents, or 4 cents. Therefore, when 4 apples 
cost 16 cents, the cost of one apple is 4 cents. 

5. If 20 dollars are shared equally between 5 boys, how 
many does each boy receive ? 

The preceding operations illustrate what is called Division. 
Hence, 

What is one of two equal parts of a number called ? One of three equal 
parts 1 One of four equal parts ? 
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57« Division is the process of finding how many times 
one number is contained in another; or of finding one of the 
equal parts of a number. 

The DrviDEND is the number to be divided. 

The DivisoB is the number by which we divide. 

The Quotient is the result or number obtained by the 
division. 

The Bemaindeb is that part of the dividend which is left 
after finding the exact whole number of the quotient. Thus, 

3 is contained in 7, 2 times and 1 as a remainder. 

The division is said to be exact, when there is no remainder. 

58t The Sign of Division is a short horizontal line with^ 
a dot above and below it, -4-, read, divided by. Thus, 

6 -5- 2 is read, six divided by two. 

Sometimes, in place of the dots, the number divided is writ- 
ten above the line, and the number which divides it is written 
below. Thus, 

f is read six divided by two. 

Division, also, may be indicated by a curved line, ), the 
divisor being written before, and the dividend after it. Thus, 

2)6 indicates that 6 is to be divided by 2, and is so read. 

* 

89$ One or more equal parts of a unit are called fractions, 
to distinguish them from unbroken or whole numbers, which 
are called integers, or integral numbers, 

J, read one divided by two, or one half, 

^ read one divided by three, pr one third, 

§, read two divided by three, or two thirds, etc., 

axe JractianaZ expressions. 

What is Division? The Dividend? The Divisor? The Quotient? 
The Remainder ? When is the division said to be exact ? What are the 
Signs of Division ? What are one or more equal parts of a unit called ? 
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J>lvl8lozi rra'ble. 



1 in 


2 in 


3 in 


4 in 


6 in 


1; 1 time 


2, 1 time 


3, 1 time 


4, 1 time 


5, 1 time 


2, 2tiineR 


4, 2 times 


6, 2 times 


8, 2 times 


10, 2timf^ 


3, 3 « 


6, 3 " 


9, 3 « 


^2, 3 « 


15, 3 « 


4, 4 " 


8, 4 " 


12, 4 " 


16, 4 " 


20, 4 " 


5, 6 « 


10, 5 « 


15, 6 " 


20, 5 « 


25, 5 « 


6, 6 « 


12, 6 « 


18, 6 « 


24, 6 « 


30, 6 « 


7, 7 « 


14, 7 « 


21, 7 " 


28, 7 '^ 


35, 7 « 


8, 8 " 


16, 8 " 


24, 8 « 


32, 8 " 


40, 8 « 


9, 9 " 


18, 9 « 


27, . 9 « 


36, 9 <f 


45, 9 " 


10,10 << 


20,10 « 


30,10 « 


40,10 « 


50,10 « 


6 in 


7 in 


8 in 


9 in 


10 in 


6, 1 time 


7, 1 time 


8, 1 time 


9, 1 time 


10, 1 time 


12, 2 times 


14, 2 times 


16, 2 times 


18, 2 times 


20, 2 times 


18, 3 « 


21, 3 « 


24, 3 " 


27, 3 « 


30, 3 « 


24, 4 « 


28, 4 « 


32, 4 « 


36, 4 " 


40, 4 " 


30, 6 « 


35, 6 « 


40, 5 " 


45, 5 " 


50, 5 " 


36, 6 « 


42, 6 « 


48, 6 « 


54, 6 « 


60, 6 " 


42, 7 " 


49, 7 « 


56, 7 « 


63, 7 « 


•70, 7 <' 


48, 8 « 


56, 8 " 


64, 8 « 


72, 8 " 


80, 8 « 


54, 9 " 


63, 9 « 


72, 9 " 


81, 9 " 


90, 9 « 


60,10 " 


70,10 « 


80,10 « 


90,10 " 


100,10 « 



60t The process of Division is based upon the following 

1. The quotient imU he an cibstract nurribery when the 
divisor and dividend are like numbers. 

For, the quotient will denote Tiow many times the divisor is contained 
in the dividend. 

2. ITie divisor must be regarded ew an abstract number^ 
when the dividend is concrete, and the divisor not a like 
number. 



Bepeat the line 1 in 1. 2 in 2. 3 in 3. 4 in 4. 5 in 5, .etc. What is 
the first Principle? The second? 
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For, tbe divisor must then denote the number of equal parts into 
which the dividend is to be divided. Hence, 

3. J^ the divisor and dividend are not like numberSf the 
quotient and dividend will be like numbers. 

For, the quotient will denote one of the equal parts into which the 
dividend is divided. 

4. The remainder and dividend must always be Wee 
numbers. 

For, the remainder is evidently a part of the dividend. 

6. Division may be regarded cw the reverse of multiplicor- 
tion. 

For, the dividend corresponds to the product, and the divisor and 
quotient to the two Actors. 

61* From the foregoing principles, it follows that there may 
be two kinds of division : 

First kind — when the size or value of the equal parts of 
a quantity is given, to find their number ; and 

Second kind — when the number of equal parts of a quan- 
tity is given, to find their size or value, 

CASE I. 

62. To divide by Short Division. 

1. Let it he required to divide 1702 hy 7. 

operation. ^^^ convenience, we write the 

Divisor, 7 ) 1702 Dividend, ^^^^or at the left of the dividend, 

and begin at the left to divide. 

243f Quotient. 7 is contained in 1 thousand no 

thousands times; therefore, there 
will be no thousands in the quotient. Try 17 hundreds; 7 is con* 
tauned in 17 hundreds, 2 hundreds times, and 3 hundreds, equal to 30 
tens, remaining. We write the 2 hundreds, and add the 30 tens to the 
tens, making 30 tens. 

" ' ' ' ' 'T ' » 

What is the third Principle ? The fourth ? The fifth ? Name tbe two 
kinds of Division. 
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7 in 80 tens, 4 tens times, and 2 tens, equal to 20 units, remaining. 
We write the 4 tens, and add the 20 units to the 2 units, making 22 
units. 

7 in 22 units, 8 unit& times, and 1 unit remaining. We write the 8 
units, and indicating the division of the 1 unit, we annex the fractional 
expression, \ unit, to the integral part of the quotient 

Therefore, 1702 divided by 7 is equal to 24S|, read two hundred 
forty-three and one seyenth. 

The solution by the second kind of Division is : 

One seventh of 1 7 hundreds is 2 hundreds, and a remainder of 8 hun- 
dreds, equal to 80 tens. We write the 2 hundreds, and add the 80 
tens to the tens, making 80 tens. 

One seventh of 80 tens is 4 tens, and a remainder of 2 tens, equal to 
20 units. We write the 4 tens, and add thct 20 tmits to the 2 units, 
making 22 units. 

One seventh of 22 units is 8 units, and a remainder of 1 unit. We 
write the 8 units, and indicating a seventh of the 1 unit, we annex the 
expression, ^, to the integral part of the quotient. 

Therefore, 1702 divided by 7 is 248f. 

2. Let it be required to obtain the^ quotient of 763 divided 
by 7. 

OPERATION. For convenience, we write the di- 

Divisop, 7 ) 763 Dividend. ^*®^' f "^ ^8^". ^ ^^^®' ^ '^^ *^® 
preceding operation. 

109 Quotient. 7 in 7 hundreds, 1 hundreds time, 

which we write. 

7 in 6 tens tens times, and 6 tens, equal to 60 units, remaining. 

We write the tens, and add the 60 units to the 8 units, making 68 

units. 

7 in 68 units, 9 units times, which we write. 

In practice we may say, 7 in 7, 1, which we write; 7 in 6, 0, which 
we write; prefix the 6 to the figure 8 ; 7 in 68, 9, which we write; 
answer, 109. 

When, as in the above operations, the dividing is perfoimed men% 
tally, except in writing the quotient figures, the process is called 
Short Division. 

Give the solution by the first kind of Division. The second. When is the 
process culled Short Division ? 
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BuLE. Write the divisor at th^ left of the dividend. 

Begin at the left, divide the nurnhers expressed by ea>ch 
figure of the dividend by the divisor, and write the result 
beneath. 

If there be a remainder after any division, regard it as 
prefixed to the figure of the next lower order, and divide as 
before. 

If any partial dividend be less than i;he divisor, vrrite a 
cipher in the quotient, and prefix such dividend to the next 
figure, if any, for a new dividend. 

If there be a final remainder, vrrite it, with the divisor 
beneath, after the integral part of the quotient. 

Pboop. Multiply the integral number of the quotient by 
the divisor, and to the product add the remainder, if any ; and 
the resTilt will equal the dividend, if the work is right. 



• 


lESixamples. 




(3.) 
4 ) 8862 


( 

5)' 

{ 

i 


:4.) 

d065t 


(6.) 
7 ) 220623 


Ans. 2213 
4 


18130i 
6 


31603f 

7 


Proof. 8862 


90661 


220623 


(6.) 
2 ) 1006 


(7.) 
8 ) 17626 


(8.) 
3 ) 61273 


Divide 
9. 1896 by 4. Ans. 474 

10. 6819 by 6. Ans. 13631. 

11. 60104 by 2. 

12. 321001 by 7. Ans. 46867^. 

13. 447078 by 8. 


14. 86766 by 3. Ans. 28688^. 
16. 66648 by 9. Ans. 7283*. 

16. 678096 by 8. 

17. 161413 by 6. Ans. 26902J. 

18. 9080706 by 6. 



Repeat the Rule. What is the Proof? 



48 PRACTICAL ARITHMETIC. 

Kequired 



19. One third of 189. Jns. 68. 

20. One fifth of 1790. 

Ans. 358. 



21. One eighth of 9872. 

22. One ninth of 8011. 

Ans. 890^. 



23. 870621 -^ 2 = how many ? Ans. 435310^. 

24. How many are ^^ J^a& ? Ans. 48803f . 

APPLICATIONS. 

1. How many cords of wood can be bought for 1965 dollars, 
at 5 dollars a cord ? 

Solution. Since the cost of 1 cord is 5 dollars^ as many cords can 
be bought for 1965 doUars as 5 dollars are contained times in 1965 dollars, 
or 398. Therefore, there can be bought 393 cords of wood for 1965 
dollars, at 5 doUars a cord. 

2. If 4 bushels of wheat make 1 barrel of flour, how many 
barrels will 9650 bushels make ? 

3. At 7 cents a pound, how many pounds of rice can be 
bought for 363 cents ? Ans. 51f pounds. 

4. If 9 horses cost 2025 doUars, how much must 1 horse 
cost? 

Solution. If 9 horses cost 2025 dollars, 1 horse must cost one ninth 
of 2025 doUars, or 225 dollars. Therefore, if 9 horses cost 2025 dollars, 
one horse must cost 225 dollars, 

6. When 3168 doUars are paid for 6 bales of cloth, how 
much is paid for 1 bale ? Ans. 628 doUars. 

6. How many cords of wood, at 5 doUars a cord, can be 
bought for 1965 doUars ? Ans. 393 cords. 

7. When a carpenter is paid 581 doUars for 7 months' labor, 
how much is that a month ? 

8. 7 times a certain number is equal to 22134 ; what is the 
number ? Ans. 3162. 



Review Questions. What is a Concrete Number? (6) An Abstract 
Nnmber? (7) 
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CASE II. 
63, To divide by Longr Division. 

1. Let it be required to divide 34531 by 16. 

OPERATION. For convenience, we 

Dividend. write the divisor at the 

Divisor 15 ) 34531 ( 2302 A Quotient, ^f ?"^ the quotient at 
op. ^ the right of the dividend, 

and begin to divide as in 
jfj Short Division. 

.f^ 15 is contained in 3 

ten-thousands ten-thou- 
OH sands times ; therefore, 

o/^ there will be ten-thou- 

sands in the quotient. 

1 Eemamder. " F*^* ^f *^°^^o{ 15 

IS contained in 34 thou- 
sands, 2 thousands times; we write the 2 thousands in the quotient. 15 
X 2 thousands = 30 thousands, which, subtracted from 34 thousands, 
leaves 4 thousands = 40 hundreds. Adding the 5 hundreds, we have 
45 hundreds. 

15 in 45 hundreds, 3 hundreds times ; we write the 3 hundreds in 
the quotient. 15 X 3 hundreds = 45 hundreds, which subtracted from 
45 hundreds, leaves nothing. Adding the 3 tens, we have 3 tens. 

15 in 3 tens, tens times ; we write tens in the quotient. Adding 
to the three tens, which equal 30 units, the 1 units, we have 31 units. 

15 in 31 units, 2 units times; we write the 2 units in the quotient. 
15 X 2 units = 30 units, which, subtracted from 31 units, leaves 1 unit 
as a remainder. Indicating the division of the 1 unit, we annex the 
fractional expression, ^ unit, to the integral part of the quotient 

Therefore, 34531 divided by 15 is- equal to 2302^. 

In practice, we may say : 15 in 34, 2 times ; write 2 in the quotient; 
15X2 = 30, which from 34 leaves 4. Bring down 5; 15 in 45, 3 
times; write 3 in the quotient; 15 X 3 ^ 45, which from 45 leaves 8. 
Bring down 3 ; 15 in 3, times; write in the quotient. Bring down 
1 ; 15 in 31, 2 times; 15 X 2 = 30, which from 31 leaves 1. Answer, 
2302^. 

Explain the operation. 
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When, as above, the work of dividing is mostly written out, the pro- 
cess is called Long Division. 

Rule. Write the divisor at the left of the dividend. 

Begin at the left, divide the number expressed by the fewest 
figures of the dividend that will contain the divisor, and vrrite 
the qiiotient at the right of the dividend. 

Multiply the divisor by this quotient ; subtract the product 
from the part of the dividend used, and to the remainder 
bring down the next figure of the dividend. 

Divide as before, till all the figures of the dividend have 
been used. 

If there be a final remainder, write it, tenth the divisor 
beneath, after the integral part of the quotient. 

Proof. The same as in Short Division. 



2. How many times is 24 contained in 7816 ? 

OPERATION. PROOF. 



24 ) 7816 ( 325iJ Quotient. 

72 

61 
48 



136 
120 



16 Bemainder. 

Divide 

3. 8687 by 7. Ans, 1241. 

4. 1618 by 9. 

6. 15702 by 11. Ans, 1427t\. 
6. 25620 by 12. Ans. 2135. 



325 
24 

1300 
650 

7800 

16 Eemainder. 



7816 



7. 86009 by 63. Ans, ISbr^JJ. 

8. 18570 by 34. 

9. 5783 by 108. Ans, 53yVff. 
10. 98701 by 75. 



When is the process called Long Division? Repeat the Bale. Wh9tis 
the Proof? 
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11. 17354 by 86. Am. 201f f . 

12. 7012 by 52. Ans, 134||. 

15. 13354 -5- 17 = how many ? 

16. 3406 -5- 62 = how many ? 

17. 10000 -^. 35 = how many ? 

18. 10064 -^ 110 = how many ? 

19. 45078 -^. 73 = how many ? 

20. mill -i- 222 = how many ? 

21. 60702 -f- 51 = how many ? 

22. 13415 -f- 55 = how many ? 

23. What is the value of ^f |f ^ ? 

24. Divide 23218 by 60. . 

25. Divide 63125 by 123. 

26. Divide 1554768 by 216 

27. Divide 200204 by 81. 

28. Divide 100000 by 102. 

29. Divide 40060 by 1023. 

30. Divide 8317 by 27. 

31. Divide 6421284 by 642. 



13. 91028 by 109. 

14. 974932 by 365. 

Ans. 785^. 



Ans, 54J|. 

Ans. QlyW. 
Ans. 6,17^. 

Ans. 1190H. 
Ans. 243^^. 

Ans. 386f f . 

Ans. 513f^. 

Ans. 7198. 



Ans. 980t^V 

Ans. Sd^^f^r^. 

Ans. 3082V* 

Ans. 10002. 

Ans. 38§f5|. 



32. Divide 120345 by 3102. 

33. Divide six million three hundred forty-six thousand 
two hundred and sixty-nine by one thousand two hundred and 
sixty-nine. Ans. 5001. 

34. Divide two million nine hundred fifty-three thousand 
and seventy-nine by one thousand seven hundred and twenty- 
eight. Ans. 1708|f ff. 

64. When the divisor is 10, 100, 1000, etc., the quotient may 
he obtained^ at once, by removing the decimal point in the divi' 
dend, as many places to the left as there are ciphers in th4 divisor. 

For, since the value denoted by figures is multiplied by 10 by re 
moving the decimal point one place to the right, by 100 by removing 
it two places, etc. (Art 54) ; and as division is the reverse of multi- 
plication (Art. 60), removing the decimal point in the dividend one 
place to the left divides it by 10, two places divides it by 100, etc. 



Review Questions. What is Multiplication ? (47) Division? (57.) 
How may the quotient be obtained when the divisor is 10, 100, 1000, etc. ? 
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The integral part of tbe quotient will be on the left of the 
decimal point, and the remainder wiU be the part an the right of 
the point. Thus, 

1243-^10 = 124.3 = 124^, read, one hundred twenty- 
four units and three tenths ; 1243 -5- 100 = 12.43 = 12^, 
read, twelve units and forty-three hundredths ; 5004 -f- 1000 
= 5.p04 = 5y^|j, read, five units and four thousandths, etc. 
That is, 

The first order cut the right of the decimal point eocpresses 
tenths ; the second, hundredths y the third, thovsandths, etc 

Divide 



35. 1463 by 10. Ans. 146^. 

36. 6700 by 100. 

37. 16301 by 100. Ans. l^^^hs- 

38. 85761 by 1000. 



39. 60013 by 1000. 

Ans, 60y^. 

40. 33444 by 10000. 

41. 80000 by 1000. Ans. 80. 



65« When the divisor has any number of significant figures 
with ciphers on the right, the work may he abridged by 
cutting off the ciphers at the right of the divisor and an 
equal number of figures from, the right of the dividend, and 
then dividing the remaining part of the dividend by the 
reynaining part of the divisor, and, if there be a remainder, 
prefixing it to the figures that were cut off from the dividend 
for the entire remainder. 

42. Find how many times 1700 is contained in 39792. 

OPERATION. 

17|00 ) 397|92 ( 23^i|ft^, Ans. 17 hundreds is contained in 397 
34 hundreds, 23 times, with a remain- 



der of 6 hundreds, which, with 92, 

57 • makes the entire remainder 600 -|- 

51 92, or 692. Therefore, 1700 is 

contained in 39792, 23^%^^ times. 

692 

-»■' iiii» ^ii. ^.^^— ' ■ » I ■^^1— ■■■■■■ ■■—■-■■ ■■■■ ■■■■■ ■_■ ^ 

What will mark the parts of the quotient ? What will the part on the right 
of the point be ? How may the work be abridged when the divisor has any 
number of significant figures with ciphers on tbe right ? In the operation, 
what is the remainder found by using the hundreds in dividing ? What is 
taken to form the entire remainder ? 
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43. How many times 70 in 22120 ? Ans. 316. 

44. How many times 900 in 829800 ? 

45. How many times 1900 in 40220 ? Ans. 21^^yV- 

46. How many times 1600 in 137000 ? Ans. S5\m, 

47. Divide 89952 by 500. Ans. 179f ^^. 

48. Divide 131127 by 12000. 

49. Divide 4590000 by 306000 Ans, 15. 

50. Divide 13834500 by 120300. Ans. 115. 

51. Divide 803402 by 400000. 

52. Divide 11579112 by 890000. Ans. 13^|Ji^7r. 

53. Divide 3678900 by 326100. Ans. ll^ijtfiViJ- 



APPLICATIONS. 

1. James Brown bought a farm of 387 acres for 8514 dol- 
lars ; how much did it cost him per acre ? Ans. 22 dollars. 

2. An army of 9870 men lost one-fifteenth of its whole 
number in storming a fort ; how many were lost ? 

Ans. 658 men. 

3. If a field of 109 acres produces 3379 bushels of wheat, . 
how much is the yield per acre ? Ans. 31 bushels. 

4. If a field yielding at the rate of 31 bushels to the acre 
produces 3379 bushels of wheat, how many acres are there in 
the field ? 

5. How long should 17 men subsist upon a supply of pro- 
visions which wotdd suffice for one man 6205 days ? 

6. A teamster removed 31340 bricks at 20 loads ; how many 
did he remove at a load ? Ans. 1567 bricks. 

7. If the valuation of a certain town of 7500 inhabitants is 
2625000 dollars, what is the average to each individual ? 

Ans. 350 dollars. 

8. How many years must a person labor to accumulate 

23100 dollars, by saving 1100 dollars a year? 

6* 
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9. If light moves at the rate of 192000 mfles a second, 
how many seconds is it in coming from the moon to the earth, 
the distance being 240000 miles ? Ans, liSV(j%% seconds. 

10. Certain States and the District of Columbia furnished 
in the late war 2653062 soldiers; how many days would it 
take a person to count them at the rate of 15000 a day? 

Ans, 176lt8*S days. 



REVIEW EXERCISES. 

1. If the multiplicand is 15607 and the multiplier 3094, 
what is the product ? Ans, 48288058. 

2. If the dividend is 48288058 and the the divisor 3094, 
what is the quotient ? 

3. If two men start from the same point and travel in 
opposite directions, the one at the rate of 42 miles and the 
other 45 miles a day, how far apart will they be at the end 
of 12 days ? 

Solution. If one man travel at the rate of 42 miles a day, he wiU 
travel in 12 days 12 tim^s 42 mileSy or 504 miles. 

If the other man travel at the rate of 45 miles a day, he iviU travel in 
12 days 12 times 45 miles, or 540 miles. 

If the one travel 504 miles and the other 540 miles, and in opposite 
directions, they must be apart, the sum of 504 miles and 540 miles, or 
1044 miles. 

Therefore, if two men start from the same point and travel in opposite 
directions, the one at the rate of 42 miles and the other 45 mUes a day, 
they will he 1044 miles apart at the end of 12 days. 

4. If two men start from the same point and travel in the 
same direction, the one at the rate of 512 miles and the other 
540 miles a week, how far apart will they be at the end of 8 
weeks ? 



Review Questions. What is the Rule for Short Division ? (62) What 
is the Rule for Long Division ? (63). 
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6. I have two farms ; the first contains 160 acres, worth 80 
dollars an acre, and the second 220 acres, worth 65 dollars an 
acre , how much are both worth ? Atis, 27100 dollars. 

6. What will be the cost of 103 barrels of flour at 7 dollars 
a barrel ? Ans, 721 dollars. 

7. A merchant bought 30 hogsheads of molasses at 45 dol- 
lars each, and paid 800 dollars down, and gave his note for the 
balance ; for what amount was the note ? 

8. If a man sell 90 acres of land at 38 dollars an acre, and 
divide the money equally among his 5 children, what is each 
child's share ? 

Solution. If a man seU 90 acres of land at 88 dollars an acre, he 
wiR receive for it 90 times 38 dollars^ or 3420 dollars, 

Jf he divide 3420 dollars equally among his 5 children^ each child 
toill receive as a share one-fifth of 3420 dollars^ or 684 dollars. 

Therefore, if a man sell 90 acres of land at 38 dollars, and divide 
the money equally am^ng his 5 children, each child's share is 684 
dollars. 

9. If a man having 6500 dollars to invest should purchase 
15 United States bonds, at 105 dollars each, how many shares 
of railroad stock, at 157 dollars each, could he purchase with 
the balance ? Atis, 25 shares. 

10. William Miller bought some land for 18050 dollars. 
He sold 50 acres of it for 60 dollars an acre, and then found 
that the remainder cost him 50 dollars an acre; how many 
acres were there of the remainder ? Ans. 301 acres. 

11. Bought 5 cows at 50 dollars each, and 7 horses at half 
the price each of the entire cost of the cows ; how much was 
the cost of both ? Ans. 1125 dollars. 

12. Smith has 168 acres of land, Johnson 4 times as much 
and 35 acres, and Wade 3 times as much as both of them less 
1200 acres ; how many acres in all have they ? 

* 

Review Qdebtionb. ' What is the Proof in Addition ? (40) In Sub- 
traction? (45) In Multiplication? (51) In Division? (62) What is the 
answer in Multiplication called? (47) In Division ? (57) 
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GENERAL PRINCIPLES AND APPLI- 
CATIONS. 

66« The Fundamental Operations or Processes of 

Arithmetic, or those upon which all others depend, are based 
upon Notation, and are 

ADDITION, SUBTRACTION, MULTIPLICA- 
TION, AND DIVISION. 

67c The Signs used to indicate processes, or to abbreviate 
expressions, are called 



+» plus, read added to. 
— , minus, read less. 
Xj read multiplied by. 
-r, read divided by. 



==, read equals, or equal to. 
. • ., read therefore, hence. 
• . •, read since, because. 
(), parenthesis. 



68. Numbers in a parenthesis, or under a vinculum, ^ 

are to be regarded as all subject to the same operation. Thus, 

16 — (3 X 2)), denotes that the product of 3 multiplied by 
2 is to be subtracted from 16. 



16 — (5 -}- 3) X 5> denotes 5 times the diflference between 
16 and the sum of 5 added to 3. 

1. What is the value of (31 X 6) — 86 ? 

Solution. 31 X 6 equals 186, and 186 — 86 equals 100. There- 
fore^ 31 multiplied by 6, in parenthesis, less 86, equals 100. 

2. (18 -f- 6) + 13 = how many ? Ans, 16. 

3. (6 X 6) -~ (4 X 3) = how many? Ans. 3. 

4. (8 + 2 X 5) — 20 = how many ? Ans, 30. 

(160— 70) + 18 .9 A a 

5. ^^ ' = how many ? Ans, 9. 

6. (3 + 9) X (13 — 53<2) = how many? 

Upon what are the Fandamental Operations of Arithmetic based ? Nan^e 
them. What are Symbols of Operation ? How are numbers in a parenthe- 
sis, or under a vinculum, to be regarded ? 
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An Arithmetical Formula is an axithmetical ezpres* 
sion of a general rule. 

70. The following formulas^ which include the fundamental 
operations of Arithmetic, follow from the preceding definitions, 
principles, and illustrations : 

1. The Sum = all the parts added, 

2. The Difference = the Minuend -^ the Subtrahend. 

3. The Minuend = the Svhtrahend -}- the Difference. 

4. The Subtrahend = the Minuend — the Difference. 

5. The Product = the Multiplicand X the Multiplier. 

6. The Multiplicand = the Froduct -f- the Multiplier. 

7. The Multiplier = the Froduct -r- the Multiplicand. 

8. The Quotient = the Dividend -i- the Divisor, 

9. The Dividend = the Quotient X the Divisor. 

10. The Divisor = the Dividend -5- the Quotient. 

These ten Formulae, fix)m their general nature and impor- 
tance, may he regarded as Fundamental. 

The ninth and tenth formulas are general, as will hereafter 
appear ; hut, when there is a Remainder to he considered, they 
may for present applications he given thus : 

11. 5%6 Dividend = (the integral part of the Quotient X 
the Divisor J -j- the Remainder ; 

12. The Divisor = (the Dividend — the Remainder J -f- 
tlie integral part of the quotient. 



"What is an Arithmetical Formula ? To what is the Sura equal ? The 
Difference 1 The Minuend? The Subtrahend ? The Product? The Multipli- 
cand? The Multiplier? The Quotient? The Dividend ? The Divisor? 
Which of the formulas may be regarded as fundamental? When there is 
a Remainder to be regarded, how may the ninth and tenth formulas be 
given ? 
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The sixth and seventh formulas famish reliable methods of 
proving Multiplication by Division. Thus^ the multiplication 
is proved, when, 

13. The Product -f- the Multiplier = the Multiplicand ; or, 

14. The Product H- the Multiplicand = the Multiplier, 



71. Multiplying the dividend, or dividing the divisor, by 
any numher, multiplies the quotient by the same number. 
Thus, 

— = 4 ; and = 8, or = 8. 

72. Dividing the dividend, or multiplying the divisor, by 
any number, divides the quotient hy the same number. 
Thus, 

16 . . 164-2 16 

— = 4 ; and = 1:, or = Z» 

4 ' 4 '4X2 

78. Dividing or multiplying both the dividend and divisor 
by the same number will not change the qitotient. Thus, 
16 . .16-^-2 - 16X2 . 



REVIEW EXERCISES. 

1. If the items of a certain debt are 12 dollars, 106 dollars, 
and 112 dollars, what is its entire sum ? 

Solution. Since the sum is equal to all the parts added, if the items 
of a certain debt are 12 dollars, 106 dollars, and 112 dollars, its entire 
sum must he equal to 12 dollars -\- 106 dollars -|- 112 dollars, or 230 
dollars. 

- I *- - — — — ■■■■- — 

Which formulas furnish a proof of Multiplication? What is the first 
Principle of Division 1 The illustration ? The second Principle ? The 
illustration ? The third Principle ? The illustration ? 
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2. The larger of two numbers is 1685, and the smaller is 
768 ; what is their difference ? 

3. The difference between two numbers is 146 and the less 
is 467 ; what is the larger ? 

4. If 1406 be the difference between two numbers, and the 
greater number is 4879, what is the less number ? 

5. The two factors of a number are 27 and 36 ; what is the 
number? Ans, 972. 

6. The product of A's and B's ages is 3200 years, and B's 
age is 50 years ; what is the age of A ? 

7. The product of two numbers is 515522, and the larger 
number is 1601 ; what is the smaller ? Ans. S22. 

8. If 168465 pounds of beef be divided equally between 
11231 soldiers, how many pounds will each receive ? 

Ans, 15 pounds. 

9. If a quantity of beef was divided equally between 11231 
soldiers, and each received for his share 15 pounds, what quan- 
tity was divided ? 

10. The product of two numbers is 890368, and the larger 
number is 3478 ; what is the smaller ? Ans. 256. 

11. 168465 pounds of beef having been equally divided 
between a number of soldiers, each received as his share 15 
pounds ; what was the number of soldiers ? 

12. If the integral part of a quotient be 23, the remainder 
692, and the dividend 39792, what is the divisor ? 

Ans, 1700. 

13. John Reed says his number of sheep is such that if he 
should separate the flock so as to put 115 in each of 5 fields, 
there would be 4 sheep remaining. How many sheep has he ? 

Ans, 579 sheep. 

14. A farmer having 579 sheep, on putting an equal number 
of them into each of five fields, had 4 remaining. How many 
did he put into each of the fields ? 
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ARITHMETICAL ANALYSIS. 

74. The process of solving questions, by considering their 
elements, or by comparing their numbers, and reasoning from 
them to a required number, is called Analysis. Hence, 

75f Arithmetical Analysis is the process of solving a 
question, by considering its elementary parts, and obtaining a 
required result by a course of reasoning. 

In analyzing a simple question, the reasoning is usually from 
a given number to a unit of the same name, and then from this 
unit to the required number. 



1. If 7 acres of land produce 625 bushels of wheat, hovF 
many bushels will 11 acres produce ? 

Analysis. If 7 acres of land produce 626 hwiheU of wheat, 1 acre 
will produce one seventh of 525 bushels, or 76 bushels, and 11 acres will 
produce 11 times 76 bwthels, or 826 bushels. Therefore, etc. 

2. If 11 acres of land produce 825 bushels of com, how 
many bushels will 7 acres produce ? 

3. When 120 barrels of flour cost 1560 dollars, what will 
139 barrels cost ? Ans, 1807 dollars. 

4 If 139 barrels of flour cost 1807 dollars, what will 120. 
barrels cost ? 

5. If a man can travel 2440 miles in 4 weeks, how many 
miles can he travel in 9 weeks ? Ans, 5490 miles. 

6. If 20 men can do a piece of work in 11 days, how many 
days will it take 17 men to do it ? 

Analysis. If 20 men can do a piece of work in 11 days, it wiU 

take 1 man 20 times 1 1 days, or 220 days, to do it, and 1 7 men 1 seven^ 
teenth of 220 days, or 12^ days. Therefore, etc. 

• • 111 ■ I — — — ^.» 

What is Arithmetical Analysis? 
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7. When 13 men can hoe a field in 21 days, in what time 
can 39 men hoe it ? Ans, 7 days. 

8. If 19 cords of wood will pay for 57 yards of cloth at 2 
dollars a yard, what is the wood a cord ? Ans, 6 dollars. 

9. When 540 tons of coal will pay for 30 tons of iron, at 90 
dollars a ton, what is the coal a ton ? Ans, 5 dollars. 

10. If 14 horses can he hought for 2240 dollars, how many 
can be hought for 3040 dollars? 

Analysis. i/*14 horses can-he hought for 2240 dollars., 1 horse can 
he hought for 1 fourteenth of 2240 dollars, or 160 dollars; and if 1 
horse can he hought for 160 dollars, as many horses can he hought for 
3040 dollars as 160 dollars are contained times in 3040 dollars, or 19 
horses. Therefore, etc. 

11. If 19 horses can he hought for 3040 ddlars, how many 
can he hought for 2240 dollars ? 

12. When 23 men earn 1380 dollars in a month, how many 
men will earn 1980 dollars in the same time ? Ans, 33 men. 

13. If 31 horses will consume 93 tons of hay in a certain 
time, how many horses will consume 87 tons in the same time ? 

Ans, 29 horses. 

14. How many hogsheads of molasses can he hought for 
17670 dollars, if 16 hogsheads can he hought for 912 dollars ? 

Ans, 310 hogsheads. 

15.* Daniel White hought an equal number of cows and 
oxen for 2880 dollars, each cow at 45 dollars, and each ox at 75 
dollars ; how many of each did he buy ? 

Analysis. Since 1 cow cost 45 dollars and 1 ox 75 dollars, 1 coio 
and 1 ox together tioere hought for 45 dollars plus lb dollars, or 120 
dollars ; and since the number of each was equal, he hought as many of 
each OS 120 dollars are contained times in 2880 dollars, or 24. There- 
fore, etc. 

Review Questions. Which are the Fandamental Operations of Arith- 
metic? (66) What are called Symbols of Operation? (67) What is an 
Arithmetical Formula? (69) How many of them are called Fundamental? 
(70) * Optional. 

6 
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16.* 1 have 11900 dollars in Kational currency consisting of 
an equal number of 5 dollar, 10 dollar, and 20 dollar bills ; how 
many have I of each ? Ans. 340. 

17. Frank Homer bought a farm for 11200 dollars, giving 
60 dollars an acre for one half of it and 80 dollars an acre for 
the other half ; how many acres in each half ? Ans, 80 acres. 

18. A farmer sold an equal number of colts at 90 dollars 
each, and horses at 175 dollars each, for 3445 dollars; how 
much did he get for each kind ? 

Ans, Colts, 1170 dollars; horses, 2275 dollars. 

19. If A and B together have 1625 dollars, and B 825 
dollars more than A, how much is the money of. each? 

Solution. If A and B together have 1626 doUars, and -B 826 
dollars more than Ay 1626 dollars less 826 dollars, or 800 dollars^ must 
be twice A*s money. 

If 800 dollars be twice A*s money, one half of 800 dollars, or 400 
dollars, is A's money; and, since B has 826 dollars more than A, Rs 
money is 400 dollars plus 826 dollars, or 1226 dollars. 

Therefore, etc. 

20. At a certain election A and B were candidates; the 
whole number of votes cast for them was 5963, of which A had 
321 more than B ; how many votes did each receive ? 

Ans, A 3142 ; B 2821. 

21. Two men having met on a journey, found that they had 
travelled 1200 miles, and that one had travelled 360 miles mora 
than the other ; what distance had each travelled ? 

22. Albert Smith gave his three sons 1350 dollars, Samuel 
receiving 50 dollars more than Edmund, and Ernest 150 more 
than Samuel ; how much did each receive ? 

Ans. Edmund 366§ dollars, Samuel 416J dollars, and Ernest 
566 1 dollars. 

Beview Questions. How is the sum of two or more nombers found ? 
(37) How is the difference of two nnmbers found ? (42) 

* This page is optional. 
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UNITED STATES MONEY. 

76» United States Money is the legal currency of the 
United States. 

The name of its different orders, or denominations, begin- 
ning with mills, is shown in the following 



1*a,t>le. 



10 mills make 1 cent, marked c. 

10 cents, " 1 dime, " d. 

10 dimes, " 1 dollar, " $ 

10 dollars, " 1 eagle, « E. 



COINS. 

77f Coins are pieces of metal converted into money by 
legal stamping. 

The Coins of the United States are of gold, silver, nickel, 
and bronze, as follows : 



GOLD. 



SILVER. 



iC 



ti 



tc 



u 



Double eagle, value $20 

Eagle, 

Half-eagle, 

Three dollar. 

Quarter-eagle, 

Dollar, 



Three-cent, value 8 c | Five-cent, value 6 c. 

BRONZE. 

Two-cent, value 2 c. | Cent, value 1 c. 



20 


Dollar, 


value 


$1. 


10 


Half-dollar, 


U 


50 c 


5 


Quarter-dollar, 


it 


25 c 


3 


Dime, 


a 


10 c 


2i 


Half-dime, 


a 


5c 


1 


Three-cent, 


it 


3c 


NIC! 


( P.L. 







What is United States Money? Repeat the Table. What are Coins? 
Name the gold coins. The silver coins. The nickel coin. The bronze. 
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The Standard of gold coin of the United States is 9 parts pure metal, 
and 1 part silver and copper; and of silver coin, is 9 parts pure metal, 
and 1 part copper. 

The bronze coin is 95 parts copper, and 5 parts tin and zinc. 

The dollar mark, $, may be considered as the letter U written upon 
an S, denoting U. S., the initials of United States. 

NOTATION AND NUMERATION. 

78. The Dollar is the unit of United States Money. 





In accounts, eagles are written as tens of dollars, and indi-^ 
cated by the dollar mark ($); and they are usually read as a 
number of dollars. Thus, 

•5 eagles are written $50, and read fifty dollars. 

Dimes are written as tenths, cents as hundredths, and mills 
as thousandths of a dollar, and separated from dollars by the 
decimal point ( . ). Dimes are usually read as a number of 
cents, and mills are sometimes read as parts of a cent. Thus, 

3 eagles, 3 dollars, 3 dimes, 3 cents, and 3 mills are written, 

and read thirty-three dollars, thirty-three cents, and three mills ; 
and, 

4 eagles, 2 dimes, and 5 mills may be written, 

$40.20J, 
and read forty dollars, twenty and one half cents. 

What is the standard of gold coin ? Of silver coin 1 Of what is the 
bronze coin composed ? What may the dollar mark be considered ? What 
is the unit of United States Money ? How are eagles written and usually 
read ? How are dimes, cents, and mills written ? How are dimes usually 
read? Mills sometimes? 
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79. In United States Money, 10 of a lower denomination 
make 1 of the next higher, according to the Decimal System 
(Art. 82). Hence, 

United States Money may he written^ added, subtracted, 
multiplied, and divided, by preceding rules. 

IE23ceiTolses» 

Copy and read : 

1. $6.15 4. $21.06 7. $108.12^ 

2. $9.87 6. $37.70 8. $1813.19 

3. $8,625 6. $93,708 9. $35,005 

Write in figures : 

10. Forty-two dollars, eighteen cents. Ans, $42.18. 

11. Thirteen dollars, twelve and a half cents. 

Ans. $13.12J. 

12. Seventy-three dollars, eleven cents. 

13. Sixty-six dollars, six dimes. Ans. $66.60. 

14. Five eagles, five cents. Ans. $50.05. 

15. One hundred nine dollars, nine cents. 

16. Six hundred dollars, ten cents, ^ve mills. 

Ans. $600,105. 

17. One thousand three hundred fifty dollars. 

18. Five hundred dollars, eighty-seven cents, five mills. 

REDUCTION. 

80. Reduction is the process of changing one number 
into another of a different denomination, hut of equal value. 

The reduction is called descending, when the change is into 
a number of a lower denomination; and is called ascending, 
when the change is into a number of a higher denomination. 

How may United States Money be written, added, etc. ? What is Re- 
daction ? 

6» 
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CASE I. 

81. To reduce a number to another of a lower 
denomination. 

1. In 59 cents how many mills ? 

Solution. Since in 1 cent there are 10 miUs, in 59 cents there must 
he bd times 10 m'dls^ or 590 miUs. 

2. In 8 dollars how many cents ? 

Solution. Since in 1 doltar there are 100 cents^ m 8 dollars there 
must be 8 times 100 cents, or 800 cents. 

3. In 8 dollars how many mills ? 

Solution. Since in 1 dollar there are 100 cents and in each cent 
10 mills^ thffre must be in 1 dollar 100 times 10 mills, or 1000 mills, and 
in 8 dollars 8 times 1000 mills, or 8000 mUls, 

Rule. To reduce cents to mills, multiply hy 10 / dollars to 
cents, multiply by 100 ; or dollars ta mills, 7iiultiply hy 1000. 

When there is no decimal point in the number, the multiplication 
may be performed by annexing ciphers (Art 54), omitting the dollar 
mark, if used. 

When there is a decimal point in the number, dollars and cents may 
be reduced to cents, and dollars, cents, and mills to mills, by simply 
removing the dollar mark and the decimal point. For, multiplying by 
10, 100, etc., has the same effect, removing the decimal point as many 
places to the right as there are ciphers in the multiplier (Art 30). 

IE2:aui«mples« 

4. In $162 how many mills ? Ans. 162000 mills. 
6. In $1.62 how many cents ? Ans, 162 cents. 

6. In $31 how many cents ? 

7. In $6,008 how many mills ? Ans. 6008 mills. 

8. In 87 cents how many mills ? Ans. 870 mills. 

9. In $36.03 how many mills ? 

10. Reduce $160.90 to cents. Ans. 16090 cents. 

How many mills make 1 cent ? How many cents make 1 dollar ? How 
many mills make 1 dollar? Repeat the Rule. When there is no decimal 
point in the number, how may the multiplication be performed? How 
when there is a decimal point in the number? 
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CASE II. 

82. To reduce a number to another of a higher 
denomination. 

1. In 590 mills how many cents ? 

SoLUTiOJT. Since in 10 miUs there is 1 cent^ there must he in 590 
mills as many cents as 10 mills are contained times in 590 mills, or 59 
cents. 

2. In 800 cents how many dollars ? 

Solution. Since in 100 cents there in 1 doUar, in 800 cents there 
are as many dollars <w 100 cents are contained times in 800 cents, or S8. 

3. In 8000 mills how many dollars ? 

Solution. Since in iOOO mills there is 1 dollar, in 8000 miUs there 
are as many dollars as IQOO mills are contained times in 8000 mills, 
or S8. 

Rule. To reduce mills to cents, divide by 10 ; cents to doU 
larsy divide by 100 ; or mills to dollars, divide by 1000. 

Cents or mills may he reduced directly to dollars by placing the 
decimal point as many places to the lefl as there are ciphers in the 
divisor (Art. 64). 

4. In 691000 mills how many dollars ? Ans. $691. 

5. In 162 cents how many dollars ? 

6. In 3100 cents how many dollars ? Ans, $31. 

7. In 970 mills how many cents ? An^, 97 cents. 

8. In 36030 mills how many dollars ? 

9. Reduce 875 mills to cents. Ans, 87^ cents. 
. 10. Reduce 16090 cents to dollars. Ans, $160.90. 

11. Reduce 18734 mills to dollars. 

12. Reduce 18734 mills to cents. Ans, 18734,^ mills. 



Repeat the Rule. How may cents or mills be reduced directly to dol- 
larsl 

4- 
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AODITION. 
8S. 1. Add $21.38, $1.82, and $31,015. 

OPERATION. 

«|p Jl.oo YoT convenience, we write the numbers so that 

1.82 figures of the same order stand in the same col- 

31.015 umn, and begin at the right to add, observing to 

place the decimal point between dollars and cents. 

$54,215 ^ 

2. Add $164.00, $561.45, $902.03, $31.61, and $.95. 

Ans, $1660.04. 

3. Add $80,375, $103.16, $1500.81, and $100.87J. 

4. Find the sum of $3064.05, $10091.63, $601, and 
$111.62.^ Arts. $13868.30^. 

5. $809 + $310.05+$1701.12 + $10003.14=liowmany ? 

6. $10806.17i + $9850.37 + $6345+ $916032+ $82.12 1 
= how much? Am. $943115.67. 

SUBTRACTION. 
84. 1. Subtract $109.02J from $963.03. 

OPERATION. For convenience, we write the subtrahend under 

$963 030 ^^^ minuend, so that figures of the same order 

100 02^ stand in the same column, and begin at the right 

' to subtract, observing to place the decimal point 

$854 005 between dollars and cents. 

Here, in the subtrahend we write the ^ cent as 5 
mills, and in the minuend note the place of mills by 0. 

2. Prom $98,175 take $19.18. Ans. $78,995. 

3. From $46.95 take $31,008. 

4. From $136 take $1.63. Ans, $134.37. 

5. From one thousand dollars take three cents and one mill. 

Ans, $999,969. 

How do you write the numben) to be added in Addition of United States 
Money ? Where do we begin to add 1 Where do we place the decimal 
point? How are the numbers written for subtracting? Where do we 
begin to subtract ? How is the ^ cent written ? Why is a annexed to 
the minuend? 



UNITED STATES MONEY. 69 

6. From 13000 dollars, 93 cents, and 4 mills, take 1300 dol- 
lars, 9 cents, and 5 mills. Ana, $11700.839. 

MULTIPLICATION. 

85. 1. Multiply $513,125 by 7. 

OPERATION. 

$513,125 We begin at the right to multiply, observing 

7 to place the decimal point between dollars and 

cents in the product. 

$3591.875 

2. Multiply $306.07 by 13. Ans. $3978.91. 

a Multiply $365,155 by 15. Ans. $5477.325. 

4. Multiply $97.38 by 19. 

5. Multiply $39.67 by 100. Ans. $3967. 

6. Multiply 10 dollars 25 cents by 27. 

7. Multiply one hundred thirteen dollars, five cents, and five 
mills, by one hundred and five. Ans. $11870.775. 

DIVISION. 

86. 1. Divide 653 doUars by 4. 

OPERATIONS. 

4 ) $653 4 ) $653.00 

OP, 

$163J $163.25 

Dividing the dollars, we have a remainder, which we write as a part 
of a dollar, in the first operation. 

In the second operation, the division is extended to cents by supply- 
ing the two places of cents by ciphers in the dividend. The two 
answers, although a little different in form, express the same value, 
since ^ of a dollar and 25 cents are equal. 

In like manner, if it had been required, the division could have 
been extended to mills, by supplying an additional cipher. 

How do we begin to multiply ? Where do we place the decimal point 
in the result ? When there is a remainder, after dividing dollars, how may 
the division be extended to cents ? To mills 1 
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2. Divide $264.04 by 12. Ans. $21.17. 

3. Divide $562 by 5. Ans. $112.40. 

4. Divide $181,125 by 9. 

5. Divide $97.44 by 1624. Ans. $.06. 

6. Divide $61,205 by 8. Ans. $7.650f. 

Here, there is a remainder after dividing mills, which is expressed in 
the answer ; but in such cases it is customary to omit the remainder, 
and to add -j-, to indicate that the division is not exact, thus, 
$7.660 -[-. 

7. Divide one tbousand dollars and sixty cents by one hun- 
dred and ninety-nine. 

87t When divisor and dividend both express sums of money, 
but of different denominations, they must be brought to the 
same denomination before dividing. 

8. How many times is $1.25 contained in $40. 

OPERATION. 

QTK ^° $1.25 there are 125 cents; in $40 there 

^' ^ are 4000 cents, 

"TTT 125 cents are contained in 4000 cents 32 

250 ^ 

tunes. 
250 

9. Divide $954 by 25 cents. Ans. 3816 

10. Divide $141 by 75 cents. 

11. Divide $444 by 370 mills. Ans. 1200. 

12. How many times seven mills in twenty-nine dollars ? 

Ans. 4142f. 

13. How many times twelve cents and five mills in three 
hundred and seventy dollars ? Ans. 2960. 

14. How many times one dollar and twenty-five cents in 
thirteen eagles seven dollars and five dimes ? Ans. 110. 

What 18 customary when there is a remainder after dividinji^ mills ? What 
most he done before dividing when the divisor and dividend are sums of 
money, but of different denominations ? To what most dollars he reduced 
in order to divide them by cents ? 
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APPLICATIONS. 

1. Bought of C. Washbume, flour for $13.25, sugar $3.75, 
tea $9.27, pepper $.17, starch $.12^^, and kerosene $1.87J ; 
what was the whole amount ? Ans. $28.44. 

2. Sold a horse for $300, a carriage for $375.50, and a 
saddle for $15.75 ; how much was received for the whole ? 

3. Bought goods for $9635, hut the same receiving injury, I 
was content to sell them at a loss of $367.87 J; what did I 
receive for them ? Ans, $9267.12 J. 

4. Nathan Soule bought a house for $6167, and sold it for 
$5375.75 ; how much was his loss? 

5. I paid for a horse $375, for a yoke of oxen $263, for a 
cow $75.50, for a yoke $7.37 J, and sold the whole at a profit 
of $13.12i ; how much did I get for them ? Am, $734. 

6. A young lady went " a shopping." She purchased a silk 
dress for $43, some velvet for $9.75, a shawl for $25, a bonnet 
for $19.87, and some pins for $.15. If she started with a 
hundred dollar bill, how much change should she bring back ? 

Ans, $2.23. 

7. If a barrel of flour is worth $13.65, how much are 110 
barrels worth ? An^, $1501.50. 

8. When flour is $13.65 a barrel, how many barrels can be 
bought for $1501.50 ? 

9. When coal is $4.25 a ton, what will 1000 tons cost ? 

Ans, $4250. 

10. When 1000 tons of coal can be bought for $4250, what 
is the price of one ton ? 

11. If a farm of 47 acres can be bought for $1774.25, what 
is the price of one acre ? 

12. What cost 316 bushels of wheat at $1.63 a bushel ? 

Ans, 515.08. 

13. What cost 316 bales of cotton, at $260.50 a bale ? 

Betiew Qubbtionb. What is a Bale? (11) What is an Arithmetical 
Formula? (69) ArithmeUcal Analysis ? (74) 
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14. If 519 bushels of potatoes cost $194,625, what will one 
bushel cost? Ans. $, 37 i. 

15. Bought 65 yards of cloth at 27 cents a yard, and 15 
yards more at $6.50 a yard ; what did the whole amount to ? 

Am. $115.05. 

16. By receiving $3.25 a day, and paying out for expenses 
50 cents a day, in how many days will a man earn $825 ? 

Ans, 300 days. 

17. If 200 pounds of pork cost $25, how much is it a 
pound? 

18. At $.125 a pound, how many pounds of pork can be 
bought for $25 ? 

19. When 5 bales of cotton, weighing each 312 pounds, can 
be bought for $491.40, what is the price a pound ? Ans, $.315. 

20. Tobey Wasteful spends each day for beer 15 cents, for 
cigars 12 J cents, and for oysters 25 cents ; at that rate, ho^v 
much does he spend in 365 days ? Ans, $191.62^. 

EXCHANQE OF COMMODITIES. 

88» iEIxchangre of Commodities is trade or traffic, by 
passing goods or wares from one party to another for an equiv- 
alent, in goods or money. 

1. If I bought an arithmetic for 63 cents, a reader for 
$1.25, a slate for 38 cents, a globe for $15.50, and gave in 
pa3nnent a ten-dollar and two five-dollar bills, how much 
change should I receive ? 

Solution. If I bought an arithmetic for 63 cents^ a reader for 
$1.25, a slate for 88 cents^ and a globe for $15.50, / bought in amount^ 
$.63 -|- $1.25 -f $.38 -f $15.50, or $17.76. 

If I gave in payment a ten-doUar and two fve-doUar bills, I gave 
$10 -|- $5 -|- $5, or $20 ; and should receive in change, the difference 
between $20 and $17.76, or $2.24. Therefore, etc. 

What is Exchange of Commodities ? 
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2. A fanner buys a bill of goods amounting to $235.25, and 
pays down $37.50, and agrees to furnish wheat for the balance 
at the rate of $1.75 a bushel ; how many bushels must he fur- 
nish ? Ans. 113 bushels. 

3. I have 12 cords of wood, worth $8 a cord, and 17 hundred 
rails, worth $6 a hundred; if I should exchange them for a 
carriage, worth $200, how much should I gain 'by the opera- 
tion ? 

4. Joseph Bryant exchanged 150 spelling-books at 25 cents 
each, for arithmetics at 50 cents each ; how many arithmetics 
did he receive ? Ans, 75 arithmetics. 

5. If I give 600 pairs of shoes, at $1.25 a pair, for 160 pairs 
of boots, what are the boots a pair ? 

6. Joseph Howland had 300 tons of coal, at $7.25 a ton, for 
which Frank Dunmore gave $1515 in cash, and the balance in 
wood at $4.40 per cord ; how many cords were required ? 

Arts, 150 cords. 

7. If I should exchange 50 bushels of com, at $.65 a bushel, 
for 120 yards of muslin at 15 cents a yard, how much balance 
would there be in my favor ? Ans, $14.50. 

8. How many pounds of butter, at $.28 a pound, must be 
given for 14 yards of gingham at 32 cents a yard ? 

9. How many barrels of flour, at $9.50 a barrel, can be ex- 
changed for 475 pounds of cotton at 30 cents a pound, and 76 
gallons of molasses at 50 cents a gallon ? Ans, 19 barrels. 

BILLS AND INVOICES. 

89t A Bill is a written statement of merchandise bought 
or sold, or of services rendered. 

90^. .An, InYpic^^is ^ bill of merchandise sent by the seller 
to the purchaser. 



Review Questions. What is United States Money? (76) Coins? (77) 
The Unit of United States Money? (79) 
What is a Bill ? , An Invoice ? ; - . , 

7 ■ 
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To make out a bill or invoice, we find the cost of each of 
the items, and the amount of the whole. 

91* A bill is receipted when its payment is acknowledged 
in writing, by the party in whose favor it is, or by some one 
authorized to sign for him. 

The law requires a stamp to be attached and canceled, when 
the amount receipted for is more than $20. 

The stamp is canceled by writing upon it the initials of the 
party receipting, and the date of the transaction. 



X2:xerolses. 

Beckon and find the amount of the following bills, or 



invoices : 



(1.) 
.==Mu. c^^d, .=4i^y ^€, ^§€6. 



Hay 16, 1866. 



A. C. L. & CO. 






(C 



cc 






How do we make ont a bill or invoice? When is a bill receipted? 
"When is it reqnired to attach a stamp to a receipt? How is the stamp 
canceled ? What does the " a " in the bill mean ? Ans. At. 
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(2.) 



JB^O ^. <^i^^ 


- 


/ 


.€s 


^OO i^ -^^^%^ 


<( 




r.^o 


^^o « €?€t€^. 


ff 




.Jo 


^ffO << .^tu/s^, 


<t 




'€o 


ffO ^^ .=^/aa^, •ccA^^, 


u 




^.ffO 



[Stamp.] 



M!M0(« 



(3.) 

'''' SOOO «^flc^^ (f Y^^o 

<'<• /2^^0mA «s^!o«t0; (( ^COO 



/ 

[Stamp.] .^&ewv«/*=^^^^»,«f»^ 



How is the 3d bill receipted ? What does the " Dr." mean 1 Am, Debtor. 
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ACCOUNTS. 

92* An Account is a written statement of debt and credit^ 
between two parties. 

The party owing is the Dd>tor^ and the party owed is the 
Creditor, 

93* In the settlement of an account, it is required to find 
the difference due, or balance. 

94* A Due-Bill is a written acknowledgment that a cer- 
tain amount is due, and is often given in making settlements, 
when it is not convenient to make immediate payment. 

Keckon and find the balance of the follovmig accounts. 

(1.) 

Philadelphia, Dec. 12, 1866. 
Mr. George W. Grimshaw, 

To Cummings, Simons, & Co., Dr. 
June 10. For 31 yd. Muslin, a $.16 

« 13. « 20 " Flannel, « .50 

Aug. 16. " 16 « Broadcloth, « 6.60 
Oct. 31. « 33 " Gingham, " .46 $117.60 

Cr. 

Sept. 2^, By Cash, $100.00 

" 17. « Merchandise, 13.60 113.60 

Balance due C. S. & Co., $4.00 

Received Payment, 

Cummings, Simons, & Co. 

2. Baltimore, Nov. 16, 1866. James McClintock owed An- 
drew Saulsbury for 110 bu. of com, at 76 cents a bushel, 

What is an Account? What party is the Debtor-? -.Tbe..£!reditos1 
What is required in the settlement of an account? What is a Due-BiUJ 
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bought Oct. 1 ; 3 bbl. of flour, at $7.50 a barrel, bought Oct 
7; and 62 bu. of oats, at 43 cents a bushel, bought Nov. 5; 
and Mr. Saulsbury owed him for 6 thousand of extra shingles, 
at $6 a thousand, delivered Oct. 5 ; for cash $60, paid Nov. 1 ; 
for bill of labor, amounting to $8.66, rendered Nov. 10. Tbe 
account was settled Nov. 16 by giving due-bill, amounting to 
$27, for the balance due A. S. Make out the account, and 
settle it in your own name for Andrew Saulsbury. 

LEDGER COLUMNS. 

95* A Ledgrer is the book in which merchants enter a 
summary of accounts. 

The items thus brought together often make long columns. 

Accountants, by practice, are enabled to add rapidly the 
numbers of two or more columns at one operation. 





X33cerolses. 




(1) 


(2.) 


(3.) 


(4.) 


$14.56 


$321.00 


$264.10 


$310.06 


31.00 


123.54 


100.78 


152.70 


78.00 


70.25 


88.90 


31.62 


19.15 


34.80 


142.33 


79.08 


26.06 


11.19 


66.08 


10.56 


17.04 


13.33 


72.39 


180.61 


3.36 


55.44 


67.02 


282.39 


13.54 


72.69 


30.50 


67.31 


14.38 


2.18 


50.22 


55,25 


21.00 


13.44 


17.82 


178.90 


6.47 


7.56 


11.12 


300.00 


2.03 


9.00 


44.56 


65.88 


1.12 


10.13 


14.23 


13.44 


$247.70 



What is a Ledger ? How are accoantants enabled to add rapidly 1 
7* 
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# 

Here, with Exercise 1, we may illustrate the manner of adding the 
numbers of two columns at one operation, thus: taking first tens 
and then units, 12 plus 8 = 15, plus 40 = 55, plus 7 = 62, plus 
80 = 92, plus 8 = 100, plus 50 = 150, plus 4 = 154, plus 30 = 184, 
plus 6 = 190, plus 4 = 194, plus 5 = 199, plus 10 = 209, plus 5 = 
214, plus 50 = 264, plus 6 = 270 cents, or $2.70; we write the 70 
cents, and add the $2 with the dollars. 

2 plus 1 = 8, plus 2 = 5, plus 6 = 11, plus 20 = 31, plus 1 = 32, 
plus 10 = 42, plus 4 = 46, plus 10 = 56, plus 8 = 59, plus 8 = 62, 
plus 10 = 72, plus 7 = 79, plus 20 = 99, plus 6 = 105, plus 10 = 
115, plus 9 = 124, plus 70 = 194, plus 8 =: 202, plus 30 = 282, plus 
1 = 233, plus 10 = 248, plus 4 = 247 dollars, which we write. An- 
swer, $247.70. 

The process may be abridged by simply naming results : 15 ; 55, 62 ; 
92, 100; 150, 154; 184, 190; 194; 199; 209, 214; 264, 270; we 
write the 70. 

8; 5; 11; 31, 82; 42,46; 56,59; 62; 72, 79;^99, 105; 115, 124; 
194, 202; 232, 233 ; 243, 247; we write the 247. Answer, $247.70. 



FACTORING. 

96. An Integer, or Integrral Number, is a number that 
contains the unit l*an exact number of times. 

97» An Cxact IWlvisor, or Measure, of a number, is any 
number, that gives an integer for a quotient. Thus, 

2, 4, and 8 are exact divisors of 16. 

98* An Integn^ral Factor of a number is any integer which 
is an exact divisor of the number. 

99t A Prime Numiber is a number that has no integral 
factor, except itself and 1. Thus, 

1, 2, 3, 5, 7, and 11 are prime numbers. 

100. A Composite Number is a number that has other 
integral factors besides itself and 1. Thus, 

4, 6, 8, 9, 10, and 12 are composite numbers. 

*■ — - . 

Illustrate, by Exercise 1, the process of acldinj? two cohimns at one opera- 
tion. What is an Integer? An Exact Divisor? A Factor? A Prime 
Number ? A Composite Number ? 
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lOL A Prime Factor is a factor that is a prime number. 

102. A Composite Number is equal to the product of all its 
prime factors. Thus, 

8 = 2X2X2, and 12 = 2X2X3. 

1©3. The number of times a number is taken as a factor, is 
sometimes denoted by a small figure, called an exponent, writ- 
ten at the right of the figures expressing the factor, and above 
the line. Thus. 

2« = 2 X 2 X 2, and 18 = 32 X 2. 
104* Two or more numbers are said to be prime with respect 
to each other, when they have no common integral factor, except 
1. Thus, 

4 and 9 are prime with respect to each other. 

105. Factorings is the process of finding the fia>ctors of a 
composite number. 

EXACT DIVISORS. 

106* Two is an exact divisor of every even number, but of 
no odd number. Thus, 

2 is an exact divisor of 2, 4, Q, etc., but not of 3, 5, 7, etc 

I07. Three is an exact divisor of any number, when it is 
an exact divisor of the sum of the units expressed by its 
figures. Thus, 

3 is an exact divisor of 546. 

108i J^our is an exact divisor of any number, when it is an 
exact divisor of its tens and units. Thus, 

4 is an exact divisor of 572, 1928. 

Ift9. Mve is an exact divisor of any number whose unit 
figure is 5 or 0. Thus, 

5 is an exact divisor of 15, 20, 25, 30. 

A Prime Factor ? To what is a composite number equal ? When are 
two or more numbers said to be prime to each other? What is factoring? 
Of what numbers is two an exact divisor ? Three ? Four ? Five 1 
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110« Six is an exact divisor of any even number of which 3 
is an exact divisor. Thus, 

6 is an exact divisor of 12, 18, 24, 30. 

Ill* Nine is an exact divisor of any number, when it is an 
exact divisor of the sum of the units expressed by its figures. 
Thus, 

9 is an exact divisor of 7642, as 9 is an exact divisor of 7 + 

54.4-|_2 = 18. 

PRIME NUMBERS. 

112* No direct method of detecting priine numbers has 
been discovered. 

After 2, there can be no even number prime, since 2 is an 
exact divisor of every even number (Art. 106). 

In a series of odd numbers beginning with 1, it has been 
found by trial, that every third number after the prime 3 has 
3 as a factor, every fifth number after the prime 5 has 5 as a 
factor, and so on. 

113* Hence, we have a practical method of detecting prime 
numbers by sifting out those that are not prime, as follows : 

Write the odd numbers from 1 to any desirahle limit. 
Begin with the first prime number after 2, tvhidh is 3, and 
mark every third number after the 3 by writing 3 over it, every 
fifth number after the 5 by writing 5 over it, every seventh 
number after the 7 by writing 7 over it, and so on. 

Then, all that remain are prime numbers ; and those 
marked are composite, with factors over them. Thus, 



1, 


3, 


5, 


7, 


8 

9, 


11, 


13, 


8,6 

15, 


17, 


19, 


8,7 

21, 


23, 


5 

25, 


8 

27, 


29, 


31, 


8,11 

33, 


6,7 

35, 


37, 


8,13 

39, 


41, 


43, 


8,5 

45, 


47, 


7 

49, 


8,17 

61, 


53, 


oo. 


8,19 

hi, 


59, 


61, 


8,7 

63, 


6,18 

• 65, 


67, 


8,28 
69, 


71, 


73, 


8,6 

75, 


etc. 



Six 1 NiDe ? What is said with regard to detecting prime numbers ? 
What is the only even prime number ? Give the practical method of de- 
tecting prime numbers. 
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114« Prime numbers to 1009 are included in the following 
17a.1:>le of Prime IV\Lixi1:>ers. 



1 


69 


139 


233 


337 


439 


657 


663 


769 


883 


2 


61 


149 


239 


347 


443 


663 


669 


773 


887 


3 


67 


151 


241 


349 


449 


669 


661 


787 


907 


5 


71 


157 


251 


353 


467 


671 


673 


797 


911 


7 


73 


163 


257 


359 


461 


677 


677 


809 


919 


11 


79 


167 


263 


367 


463 


687 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


603 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


867 


977 


41 


113 


211 


311 


419 


621 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


761 


863 


991 


47 


131 


227 


317 


431 


641 


643 


757 


877 


997 


63 


137 


229 


331 


433 


647 


647 


761 


881 


1009 



Every prime number, except 2 and 6, has 1, 3, 7, or 9 for its 
unit figure. 

FACTORING OF NUMBERS. 

US. To resolve or separate a number into its prime 
fleictors. 

1. Resolve or separate 84 into its prime factors. 

OPERATIONS. 

84 = 2 X 42 
or, 42 = 2 X 21 
21 = 3 X 7 



2 
2 
3 


84 
42 
21 



Am. 84 = 2X2X3X7 = 22X3X 7. 



What has every prime number, except 2 and 5, for its nnit fi^re t 
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By trial, we find that 84 is composed of two factors, 2 and 42 ; of 
which 2 is prime and 42 is composite. 

The 42 we find composed of two factors, 2 and 21 ; of which 2 is 
prime and 21 is composite. 

The 21 is composed of two factors, 3 and 7, both prime. 

Therefore, the prime factors of 84 are 2, 2, 8, and 7, and may be 
written 2^, 3, and 7. •^ 

E/ULE. I>ivide the given number by any prime number 
greater than 1, that is an exact divisor, and the quotient, if 
composite, in the same manner ; and thus continue until the 
quotient is pHme, The divisors and the lust quotient will be 
the prime factors required. 

Proof. The product of the prime factors will equal the 
given number, if the work is right (Art. 102). 

Since 1 is a factor of every nmnber, it is not commonly specified as 
such. 

£::x:ain.ples. 



What are the prime factors 



2. Of 252? 

3. Of 1011 ? 

4. Of 6381 ? 

5. Of 1000 ? 

6. Of 11368 ? 



Ans. 3,337. 

Ans, 2», 5». 
Ans. 2»,72,29. 



Ans. 7, 101. 



7. Of 6409 ? 

8. Of 707 ? 

9. Of 7854 ? 

10. Of 4350 ? Ans, 2, 3, 5^ 29. 

11. Of 32320 ? Ans, 2\ 5, 101. 



116. To find the prime factors common to two or more 
numbers, we may 

Take out the common foMors, by dividing the given numbers 
by any prims number greater than 1, that is an exax:t divisor 
of them, all, and treat the quotients in the same manner, until 
quotients shaZl be obtained prime to each other, 

12. What are the prime factors common to 28 and 56 ? 



What is the Rule ? The Proof? How may the prime factors common 
to two or more numbers he foand ? 



2 


28, 56 


2 

7 


14, 28 
7, 14 



2 
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OPERATION. By trial, we find 2 to be an exact 

divisor of all the numbers, and we 
therefore take it as one of the com- 
mon factors, and have lefl of 28 the 
fector 14, and of 56 the factor 28. 
We find 2 to be an exact divisor 
Ans. 2, 2, and 7, or 2^ and 7. ^f ^i,^ factors 14 and 28, and we 

take it as another common factor of the given numbers, and have leil 
of 28 the factor 7, and of 56 the factor 14. 

We find 7 is an exact divisor of the factors 7 and 14, and we take it 
as a conmion factor of the given number, and we have left only a factor 
2 of 56, and which cannot be common to 28. Therefore, 2, 2, and 7 
are the conomon prime factors of 28 and 56. 

What axe the prime factors common^ 

13. To 45 and 75. 

14. To 99, 165, and 330. Ans, 3 and 11. 

15. To 60, 210, and 390. Arts. 2, 3, and 5. 

MULTIPLICATION BY FACTORS. 
I17# 1. Multiply 452 by 35, using factors. 

OPERATION. 

452 ^^ ^ equal to 7 times 5 ; hence 35 times 45>^ is 

„ equal to 5 times 7 times 452. 

7 times 452 is equal to 3164, and 5 times 7 times 

SI 64 ^^^' ^^ ^ times 3164, is equal to 15820. 

^ Therefore, 452 multiplied by 35 is equal to 15820. 

Had 35 contained any other convenient set of 

J 1 ^5^20 factors, they could have been used in like manner. 

Rule. Separate the multiplier into convenient factors. 
Multiply the multiplicand hy one of these factors, and the 
product hy another, and so on, until all the factors have been 
used. The last product urUl be the one required, 

Bepeat the Rale. 
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s 

XcXAmples* 

Multiply, using factors, 



2. 165 by 24. Am, 3960. 

3. 3405 by b%. 

4 4031 by 63. Ans. 253953. 



5. 876 by 28. Am. 24528. 

6. 11350 by 81. 

7. 1130 by 54. Arts, 61020. 



8. Multiply 30451 by 70, or by 10 X 7. Ans, 2131570. 

Here, we annex a cipher to the multiplicand for the product 
of it by 10 (Art. 54), and then multiply by the 7 ; that is, we 
annex the cipher to the midtvplicandy and multiply by the num^ 
her expressed by the significant figure, 

9. Multiply 40067 by 50, or by 10 X 5. Ans. 2003350. 

DIVISION BY FACTORS. 

118. 1. Divide 15820 by 35, using factors. 

OPERATION. Since 35 times a number is equal to 7 times 

5 ) 15820 ^ times the number (Art. 117), one thirty-fifth 

of the number must equal one seventh of one 

7 ) 3164 fifth of the number. 

One fifth of 15820 is 8164, and one seventh 

452 of one fifth of 15820, or one seventh of 3164, 

is 452. 
Therefore, 15820 divided by 35 is equal to 452. 

Had the divisor contained any other convenient set ot factors than 
d and 7, they could have been used with like result 

2. Divide 6103 by 15, using fectors. 

OPERATION. Dividing by the factor 

3 ) 6103 3, we obtain 2034 threes, 

and a remainder of 1 unit 

5 ) 2034, Kem. 1 unit = 1 Dividing by the factor 5, 

we obtsun 406 (five times 

406, " 4 threes = 12 threes, or fifteens), and a 

— remainder of 4 threes. 1 
Ans. 406^. True Eemainder = 13 ^^it + 4 threes, or 18, 

equal the entire remainder. 

What is 85 times a number equal to ? 
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KiJLE. Separate the divisor into convenient factors. 

Divide the divid&nd by one of these factors, and the qiiotient 
by another, and so on, until all the factors have been used* 
The last qtcotient will be the one required. 

Should there be one or more remainders, multiply each re- 
mainder by the divisors, if any, preceding the one that pro- 
duced it, and the sum of the products phis the reviainder left 
by the first division, if any, will be the ti'ue remainder. 



lESa^amples* 



Divide, using factors, 



3. 31344 by 24. Ans. 1306. 

4. 24528 by 28. 

5. 190680 by 56. ^ns. 3405. 



6. 3766 by 2^. Ans. 150if . 

7. 290516 by 63. 

8. 26406 by 42. Ans. 628i J. 



9. Divide 134607 by 700 = 100 X 7. 

10. Divide 376875 by 315 = 5 X 7 X 9. Ans. 1196^. 

119i Since dividing botb tbe dividend and divisor by the 
same number will not change the quotient (Art. 73), it is often 
possible to shorten arithmetical operations by rejecting equal 
factors from, both dividend and divisor, and using only the 
remaining factors. 

The process has been called Cancellation, from the re^ 
jected factors being usually noted by being crossed or canceled. 

11. Divide 3 times 90 by 54. 

OPERATION. Indicating the division 

90 X 3 19 X 5 X 3 (^^. ?^)' *°^ factoring, 

^^i::: ^:^ 5 Ans. *^® dividend becomes 18 X 

54 29 X 3 5 X 3, and the divisor 18 

1 X8. 

Canceling the factors 18 
and 3, common to both dividend and divisor, we have ^, or 5, which is 
the quotient. 

Bepeat the Rule. How is it often possible to shorten arithmetical opera- 
tions ? What is the process of rejecting factors called ? 

8 
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12. Divide 16 times 21 by 8 times 14. 

OPERATION. Canceling the factor 8, common to both 

^ 3 divisor and dividend, we have left in the 

16 V ^ dividend 2, in place of 16 ; canceling the 

3 ^^^ factor 2, common to both divisor and divi- 

g w J4 dend, we have left in the divisor 7 in place 

n of 14 ; and canceling the factor 7, common 

^ to the dividend and divisor, we have left f , 

or 3, which is the quotient 
When any factor is canceled, 1 is understood to remain, and need 
be written only when the last of all other factors in the dividend or 
divisor is canceled. 

13. Divide 9 times 40 by 16 times 24. Ans, 1. 

14. Divide 75 X 25 X 7 by 50 X 3. Ans. 87^. 

15. (36 X 63 X 12) -5- (54 X 40 X 10) =bow many? 

16. (510 X 63 X 4) -f- (680 X 84) = how many ? Ans. 2 J. 

17. Divide 400 X 189 X 33 X 5 by 320 X 126 X H X 5. 

Ans. 5f . 

APPLICATIONS. 

1. How many horses, worth $132 each, must be given for 
1476 sheep, worth $11 each ? 

OPERATION. If one sheep is worth $11, 1476 

11 X 1476 sheep must be worth $11 X 1476, 

^^^ 123 Ans. *°^ ^ many horses, worth each $182, 

Z}^ must be given for $11 X 1476, as 

■^2 $132 are contained times in $11 X 

1476, or 128. 

2. How many pounds of butter, at 35 cents a pound, can be 
bought for 105 yards of muslin, at 21 cents a yard ? 

Ans. 63 pounds. 

3. At 14 cents a pound, bow much sugar can be bought for 
2 cords of wood, at $5.60 a cord ? 



When a factor is canceled, what is nnderstood to remain ? When, only, 
need the 1 be written ? 
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4. How many loads of hay, of 18 hundreds each, at 75 cents 
a hundred, will pay for 162 bushels of oats, at 50 cents a 
bushel ? Arts, 6 loads. 

5. William Marsh sold 360 pounds of beef, at 14 cents a 
pound, for 3 firkins of butter, each weighing ^Q pounds. How 
much was the butter a pound ? Arts, 30 cents. 

6. How many days must a carpenter work, at $2.50 a day, 
to pay for the services of a farmer for 40 days at $1.50 a day ? 

7. Sold 164 dozen school readers, at $9 a dozen, and re- 
ceived in payment quarto dictionaries, at $12 apiece. How 
many dictionaries did I receive ? Ans, 123 dictionaries. 

8. When $40.50 is paid for 30 barrels of apples, each con- 
taining 3 bushels, how much are they a bushel ? Ans. $.45. 

9. How many bales of goods, each bale containing 60 pieces, 
and each piece 49 yards, worth 75 cents a yard, must be given 
for 80 government bonds, worth $110.25 each ? Ans, 4 bales. 

GREATEST COMMON DIVISOR. 

120. A Common Divisor of two or more numbers is any 
exact divisor (Art. 97) of each of them. Thus, 

2, 3, and 6 are common divisors of 6 and 12. 

121. The Greatest Common Divisor of two or more 
numbers is the greatest exact divisor of each of them. Thus, 

4 is the greatest common divisor of 8 and 12. 

But 4 is equal to the product of 2 and 2, the only common 
prime factors of 8 and. 12 (Art. 116). Hence, the principle. 

Hie greatest Common Divisor of two or mxrre numbers is 
eqiLcd to the ^product of all their corrmion prime factors. 



Review Questions. What is an Exact Divisor? (97) A Factor? (98) 
A Prime Number ? (99) A Composite Number? (100) — What is a Com- 
mon Divisor of two or more numbers ? What is the Greatest Common 
Divisor of two or more numbers ? The Principle 1 
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122. To find the Greatest Common I>iTisor of two 
or more Numbers. 

1. What is the greatest common divisor of 8, 12, and 20 ? 

OPEBATIOKS. 

8, 12, 20 8 = 2X2X2 



2 
2 



4, 6, 10 or, 12 = 2X2X3 



2, 3, 5 20 = 2X2X5 
2 X 2, or 4, Ans, 

Taking out the common prime factors of the given numbers (Art 
116), we find them to be 2 and 2 ; and therefore the greatest conunon 
divisor of 8, 12, and 20, is 2 X 2, or 4. 

In the second operation, we resolve the given numbers into their 
prime factors (Art 115), and find the common prime factors to be 2 
and 2, and take their product, with the same result as before. 

Rule. If'ind the common prime factors of the numhers^ and 
take their prodiLct, Or, 

Resolve the numbers into their prime factors, and take the 
product of those which are cammon, 

Numbers prime with respect to each other (Art 104), having no 
common factor, except 1, are said to have no common divisor. 

DB^Ainples* 

What is the greatest common divisor 



2. Of 46, 72, and 81. Ans. 9. 

3. Of 66 and 165? 

4. Of 720 and 960 ? Ans, 240. 



5. Of 54 and 258? Ans.^ 

6. Of 323 and 425? 

7. Of 30, 110, 140, and 680 ? 



123* Another method, and often the most convenient, is 
based upon the principle, that 

The greatest common divisor of two numbers is likewise the 
greatest common divisor of the smaller and of the remainder 
after division, 

8. Find the greatest common divisor of 247 and 323. 

Repeat the Rule. When are two or more numbers said to have no 
common divisor ? What is the principle of another method ? 
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OPERATIONS. 

247 ) 323 ( 1 323 

247 247 X 1 = 247 
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76)247(3 or, 228 = 3 X 76 

228 

19 X 4 = 76 



19)76(4 
76 



Ans, 19. 



Since 247 is the greatest divisor of itself, if it is an exact divisor of 
323, it will be the greatest common divisor of 247 and 328. It is not 
an exact divisor of 323, for there is a remainder, 76. 

If 76, which is the greatest divisor of itself, is an exact divisor of 247, 
it must be the greatest common divisor of 76 and 247, and likewise of 
247 and 323. It is not an exact divisor of 247, for there is a remain- 
der, 19. 

If 19, which is the greatest divisor of itself, is an exact divisor of 
76, it is the greatest common divisor of 19 and 76, likewise of 76 and 
247, and of 247 and 323. It is found to be an exact divisor of 76, and, 
therefore, 19 is the greatest common divisor of 247 and 323. 

The two operations are exactly the same, except that the second is 
written in a more compact form than the first 

124t Hence, to find the greatest common divisor of two 
numbers, we may 

Divide the greater number hy the less, and the divisor by the 
remainder, and so on, until there is no remainder; the Ixist 
divisor vnll be the greatest common divisor, 

9. Find the greatest common divisor of 308 and 606. 

Ans, 22. 

10. Find the greatest common divisor of 3252 and 4248. 

11. What is the greatest common divisor of 2145 and 
3471? Ans. 39. 



Explain the operations. How may we find the greatest common divisor 
of two numbers ? 

8* 
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125i When there are more than two of the given numbers, 
find the greatest common divisor of any two of them, and then 
of this divisor and a third number, and so on, until all the 
numbers Jiave been taken. 

12. Find the greatest common divisor of 492, 744, and 1044. 

Ans, 12. 

13. What is the greatest common divisor of 1326, 3094, and 
4420? Ans. 442. 

APPLICATIONS. 

1. There is a certain field 788 rods long and 356 rods wide ; 
what is the length of the longest chain that will exactly meas- 
ure both its length and breadth ? Ans. 4 rods. 

2. What must be the width of carpeting to fit three rooms, 
the first being 15 feet, the second 18 feet, and the third 21 feet 
wide ? 

3. I have 3 tracts of land, the first containing 375, the 
second 450, and the third 525 acres ; if I should divide it into 
the largest possible farms, having the same number of acres in 
each, how many acres would there be in each farm ? 

Ans. 75 acres. 

4. A farmer has 1008 bushels of summer wheat, 1152 
bushels of winter wheat, and 720 bushels of barley. Required 
the capacity of the largest bins of equal size that will exactly 
contain the whole, without mixing. Ans. 144 bushels. 

5. A has $679, B $5901, and C $6734 ; they agree to lay 
it out for sheep, at the highest price per head that will allow 
each to exactly invest his money ; how much can they pay a 
head, and how many can each purchase ? 

Ans. $7 a head ; A 97 sheep, B 843 sheep, and C 962 sheep. 



How may we find the greatest common divisor when there are more than 
two given numbers i 
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LEAST COMMON MULTIPLE. 
126. A Multiple of a number is any number which has 
ihat number as an exact divisor. Thus, 

8 and 12 are multiples of 4. 
127t A Common Multiple of two or more numbers is 
any number which has each of those numbers as an exact di- 
visor. Thus, 

24 and 48 are common multiples of 4, 8, and 12. 
The Least Common Multiple of two or more numbers is 
the least number which has each of those numbers as an exact 
divisor. Thus, 

24 is the least common multiple of 4, 8, and 12. 
But 24 contains only the prime factors, 2, 2, 2, and 3, which 
alone are required to produce 4, 8, and 12. Hence, the prin- 
ciples, 

1. The least common multiple of two or more numbers is a 
number containing all the prime factors of each number, and 
no others. 

2. Ths lea>st common multiple of two or more numbers 
which are prime to each other, is equal to the product of the 
nuirihers, 

128. To find the Least Common Multiple of two or 
more numbers. 

1. What is the least common multiple of 6, 14, and 49 ? 

OPERATION. Since a multiple of 49 must con 

g _-. 2 N/ 3 tain 49, it must contain all its prime 

1 4 __ 2 V 7 factors ; we take the factors 7X7. 

j^Q „ „ These are all the prime factors 

^ ^ ^^ , . of 49 and 14 except 2, which we 

7X7X2X3 = 294, ^«*. take, and have 7 x 7 x 2. 

These are all the prime factors of 49, 14, and 6, except 8, which we 
take, and have 7X7X2X3. 

These are all the prime factors of each of the given numbers, and no 
others ; therefore, their product, or 294, is the least common multiple 
required. 

What is a Multiple of a number ? A Common Multiple of two or more 
numbers? The Least Common Multiple? The first principle? Tho 
•ecoud ? What must a multiple of 49 contain ? 
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KuLE. Resolve the numbers into their prime factorsy and 
take the product of all the different prime factors^ using ea^ch 
the greatest number of times it occurs in any one of the given 
numbers. 

iESsca/inples* 

Find the least common multiple 



2. Of 30 and 55. Ans. 330. 

3. Of 9, 12, and 42. 

4. Of 3, 5, 7, and 21. Ans. 106. 



5. Of 25, 60, 84, and 15. 

Ans. 2100. 

6. Of 36, 56, 75, and 72. 

7. Of 81, 27, 45, and 18. Ans. 12600. 

8. What is the least common multiple of 6, 19, and* 21 ? 
(Art. 127, prin. 2.) Ans. 1995. 

129i To find the least common multiple of two or more 
numbers, we may, often most conveniently. 

Divide by any prime number greater than 1, that is an exoAst 
divisor of two or more of the given numbers. 

Divide the quotients and undivided numbers, if any, in like 
manner, and so continue, until there is no exact divisor, greater 
than 1, of any two of them. Take the product of the divisors 
and the final quotients, for the least common multiple of the 
numbers required. 

9. What is the least common multiple of 18, 20, and 30 ? 

OPERATION. 
2 



3 
5 



i Q on QA Taking out the prime factor 

1»,_Z{), 60 2, common to the given num- 

9, 10, 15 bers, we have left of 18 the 

3, 10, 5 factor 9, of 20 the factor 10, 

and of 30 the factor 15. 



3 2. 
2X3X5X3X2 = 180, Ans. '^^^^^S ^"* ^^ ^"^^l ^' ^r* 

of 18 the factor 3, of 20 the factor 10, and of 30 the factor 5. 

Taking out the factor 6, conmion to 10 and 6, we have left of 18 the 
factor 3, of 10 the factor 2, and of 30 no factor, and these Actors are 
prime. 



What is the Rule ? How may the least common multiple of two or more 
numbers be often most conveniently found ? 
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Therefore, 2, 8, 5, 3, and 2, are all the prime factors of the given 
numbers; hence their product, or 180, is the least common multiple 
required. 

10. What is the least common multiple of 15, 35, 16, and 
56? Am, 1680. 

11. Find the least common multiple of 39, 26, 65, and 15 ? 

12. Find the least common multiple of 12, 36, 60, and 72 ? 

OPERATION. Here, since a multiple of 72 must be 

12 I 12 30 60 72 ^ multiple of its exact divisors, 12 and 

~ ~ 36, we cancel those numbers. 

' Again, since 12, although not prime, 

1-^X0X6 = ooO, Ans, jg ^^ exact divisor of all the remaining 

numbers, all its factors must be factors of the multiple, and taking it 
out, we have left of 60 the factor 5, and of 72 the factor 6, which Mo- 
tors are prime to each other; therefore, 12 X ^ X 6 = 860, is the 
multiple required. 

13. Find the least common multiple of 35, 105, 210, and 750 ? 

14. What is the least common multiple of 54, 378, 486, and 
540? Ans. 34020. 

APPLICATIONS. 

1. What is the least sum of money for which I could pur- 
chase a number of sheep at $3, $4, $5, or $6 each, and just 
expend the whole ? Ans, $60. 

2. Four men start at the same time and place to walk 
around a race-course, in the same direction. A can go around 
in 10 minutes, B in 12 minutes, G in 8 minutes, and D in 
18 minutes ; in what time wiU they all be again together at 
the point of starting ? 

3. What is the smallest sum of money for which John 
FuUer can hire a number of men for one month, at either $12, 
$18, $30, or $36 each, and what will be the number of men 

ftbat c^TJmfeni^lQy^ a* Q»chr)Wii:Oj^:rrrE .tt],;- , 

.^18^ $180 J 15^ men at $12, 10 men at J$18, 6 men at $30, 
or 5 men at $36. - . - 

...Why, in ^he opei:^ipn, can we can^l thfL.12 apd 36 ? Why can we tako 
oat 12 from the remaining numbers as a factor of the required multiple ? . 
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COMMON FKACTIONS. 

130* If a unit^ as one inch, be divided into two equal parts, 
one of these parts is one half. Thus, 

J of 1 inch = "I""'''"'" """"iii'ii I 

If a unit be divided into three equal parts, one of these parts 
is one third y two of them two thirds, etc. Thus, 

J of 1 inch= [!Iliiiniiiiiiiiii . i i. f of 1 inch= g"'ii"ti'inii'i!iniit,tii"ii'!'ij ' ^ 

etc. 

If a unit be divided into four equal parts, one of these parts 
is one fourth ; two of them two fourths, etc. Thus, 

J of 1 inch = 111111111"' » ' I , I of 1 inch^ liilim'liU'll'iilllllHII I 1 ^ 
etc. 

In like manner, if a unit be divided into five equal parts, the 
parts are fifths ; if into six equal parts, sixths y and so on. 
Such parts of a unit are called fractions. Hence, 

131. A Fraction is a part of a unit, consisting of one ox 
more of the equal parts, which compose the unit. 

The Unit of a fraction is the unit or thing divided. 
A Fractional Unit is one of the equal parts into which 
the unit of a fraction is divided. 

132. The D:i5N0MiNAT0R of a fraction is the number which 
shows into how many equal parts the unit is divided. Thus, 

Three is the denominator of two thirds. 

133. The Numerator of a fraction is the number which 

shows how many of the equal parts of the unit are taken. 

Thus 

' Two is the numerator of two thirds. 

NOTATION AND NUMERATION. 

134i A Common Fraction is a fraction expressed by 
writing the fiumerator above, and the denominator below, a 
dividing line ; as. 

What is a Fraction ? The Unit of a fraction ? A Fractional Unit ? The 
Denominator of a Fraction ? The Numerator 1 How is a Common Frac- 
tion expressed 1 
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One half, written J 

One third, '* J 

Two thirds, « " § 

One fourth, ^* J 

Two fourths, " | 

Three fourths, " | 

One fifth, « i 



Two fifths, written | 

Three fifths, « f 

Four fifths, " f 

One seventh, " ^ 

Three eighths, '* | 
Five ninths, " 



Seven tenths, " -/^^ 



135f A Pbopeb Fraction is one whose numerator is less 
than the denominator ; as f , ^. 

136t An Improper Fraction is one whose numerator is 
not less than the denominator ; as {, f . 

137* A Mixed Number is a whole number with a fraction ; 
as 3^ ; read three and one fourth. 

138f The Terms of a fraction are the numerator and de- 
nominator. 

The numerator expresses the number of fractional units in 
the fraction, and the denominator their name or denomination, 

139t A whole number may be expressed in a fractional 
form, by writing 1 under it, for a denominator. Thus, 

2 may be written f , and read, 2 ones. 

3 " f, " 3 ones. 
7 " i, " 7 ones. 

10 ". V> " 1^ <>^es. 

140t A fractional expresssion may be explained by showing 
what is denoted by its terms. 

XSxerolses* 

1. Bead and explain f . 

Solution. Three Ji/ths ; the denominator 6 denoting that the name 
or denomination of fractional units expressed is fifths, and the numera- 
tor 3 that three of those units are taken. 

What is a Proper Fraction ? An Improper Fraction 1 A Mixed Num- 
ber 1 "What are the Terms of a fraction ? What do they express ? How 
may a whole number be expressed in a fractional form ? How may a frac- 
tional expression be explained ? . 



96 PEACriCAL ARITHMETIC. 

Bread and explain, 

2. J. 5. ii. 8. U' 11- A?7- 

a A. 6. f 9. yfy. 12. if|. 

4. i*. 7. H- 10. iV5- 13. T§je^. 

14. Express by figures seven ninths. 

Solution. Since (he name or hind of fractional units to he ex- 
pressed is ninths, we write 9 as the denominator, and since the number 
of these units to be taken is seven, we write 7 as the numerator, and have 
as the required expression ^. 

Express by figures, 

15. 6 ninths. Ans. f . 21. One one hundred fifteenths. 

22. 98 three hundredths. 

23. 51 six hundred fortieths. 

24. Sixteen thousandths. 

25. 167 nine hundred twenty- 
ninths. 

26. Seventy-two thousand twenty-firsts. 

141i A fraction may be regarded as indicated division 
(Art. 58), the numerator answering to the dividend, and the 
denominator to the divisor. Hence, the 

1. The value expressed by a fra^ction is the qicotient of the 
TvwmereutoT divided by the denominator. Thus, 

f of 1 inch = '"«ti"-"""'' »'i» I • ' = ^ of 2 inches = 

|ii.iiiiiiin[iiiimiiiiiiiinii II 1 113 . By Art. 71-3, it follows, that 

2. Multiplying the numerdtor or dividing the deTiominator 
multiplies the fraction. 

3. Dividing the numerator or multiplying the denominalor 
divides the fraction. 



16. 17 twenty-fifths. 

17. Two fiftieths. 

18. Eleven twenty-seconds. 

19. 28 thirty-firsts. 

20. 19 sixty-seconds. 



' «#■ •» 



How may a fraction be regarded ? What is the value expressed by a frao- 
^OTpi ' How is the value of a fraction affected by multiplying its numerator 
of by divMiAjh^'itd'iaerfdmiftator ? Whdt eflfec* has ^ividifig the ii*Lmerator or 
multiplying the denominator of a fraction? 
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4. Multiplying or dividing both terms of a fraction by the 
same number does not change its value, 

1. If a unit be divided into 4 equal parts, what will be the 
n^e or denomination of the parts ? 

Solution. If a unit be divided into 4 equal parts, each of the equal 
parts will be -J-. Therefore, the name or denomination of the parts will 
be fourths, 

2. If a unit be divided into 5 equal parts, what will be the 
name or denomination of the parts ? If into 9 equal parts ? 
13? IT? 62? 92? 150? 

3. If a unit be divided into 63 equal parts, what will 1 of 
the equal parts be called ? 3 of the equal parts ? 9 ? 19 ? 
26? 41? 62? 

4. If a unit be divided into 19 equal parts, what is 1 of the 
fractional units called ? 7 of the fireictional units ? 11 ? 16 ? 
17? 

6. How much is J of 12 ? ^ofl2? J? ^? -^? 

6. How much is J of 8? Of 12? Of 16? Of 20? 

7. How much is f of 18 ? 

Solution. Since 1 third of IS is B, 2 thirds of 18 are 2 times 6, or 
12. Therefore, i of IS is 12. 

8. How much is I of 24 ? Of 36? Of 40? Of 48? 

9. How much is ^ of 21 ? Of 28 ? Of 35 ? Of 49? 

10. How much is J of 18 ? Of 36? Of 45? Of 72? 

11. Which is the greater, J of 12, or J of 12 ? 

Solution. Since J of 12 is 6 and ^ of 12 is 4, j^ of 12 is greater 
than i of 12 by the difference between 6 and 4, or 2, Therefore, ^ of 12 
is greater than ^ of 12 by 2, 

12. Which is the greater, J of 30, or J of 30 ? J- of 24, or 
iof24? 

Wkat eflect has mnltiplying or dividing both terms of a fraction 1 Which 
13 the greater, a fonrth or a half of any thing ? A third or a tenth ? 

9 
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13. Which is the greater, ^ of 72 or i of 72 ? ^ of 100 or 
A of 100? 

14 Which is the greater, % of 15 or f of 15? ^ of 42 or 
fof 42? 

15. How many fourths in a half? 

Solution. Since there are 4 fourths in 1 unit, in 1 half of 1 vnif 
there is one half of 4 fourths, or 2 fourths. Therefore, in I half tJiere 
are 2 fourths, 

16. How many sixths in a third ? How many twelfths ? 

17. How many eighths in a fourth? How many six- 
teenths ? 

18. How many tenths in a fifth ? How many twentieths ? 

19. How many thirds in f ? 

Solution. Since in 1 unit there are 6 sixths, in 1 third of 1 unit 
there is 1 third of 6 sixths, or 2 sixths, and in 4 sixths as many thirds as 
2 sixths are contained times in 4 sixths, which are 2. Therefore, in ^ 
there are 2 thirds. 

20. How many halves in I ? InJ? In|? 

21. How many fourths in | ? Fifths in ^^ ? Sixths in ^^ ? 

22. How many sevenths in U ? Tenths in ^ ? 

23. What part of 7 is 2 ? 

Solution. Since 1 is 1 seventh of 7, 2 is 2 times 1 seventh of 7, 
or 2 sevenths of 7. Therefore, 2 is ^ of 7. 

24. What part of 9 is 5 ? 7? 2? 8? 

25. What part of 11 is 4 ? 6? ^9? 10? 

26. What part of 17 is 7 ? '11 ? * 13 ? 16 ? 

27. What part of 19 is 8 ? 10 ? 14 ? 16 ? 

28. 8 is 1 fifth of what number ? 

Solution. If 1 ffth <!f some number w 8, 6 fifihs, or the number 
itself, is 5 times 8, or 40. 

29. 7 is ^ of what number ? -f of what number ? 

30. 10 is ^ of what number ? ^ of what number ? 

Review Questions. What is a Fraction? (131) How is a Common 
Fraction expressed ? (134) What are the Terms of a fraction ? ( IdS) How 
may a fraction bo explained ? (140) 
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31. 12 is J of what number ? ^ of what number ? 

32. 11 is ^ of what number? J of what number? 

33. 8 is f of what number ? 

Solution. lf\of some number is 8, 1 third of that number is ^ 
of B, or 4 ; and 3 thirds of that number are 3 times 4, or 12. 

34. 16 is J of what number ? | of what number ? 

35. 18 is f of what number ? f of what number ? 

36. 21 is I of what number ? J of what number ? 

37. 30 is -j^ of what number? f of what number? 

38. 40 is f of what number? ^ of what number? 

REDUCTION. 

142. .Beduction of Fractions is the process of changing 
their name or denomination, without chaoging the value ex- 
pressed. 

CASE I. 

143* To reduce a fraction to its lowest or smallest 
ternis. 

A fraction is expressed in its lowesty or smallest terms, when 
the numerator and denominator are prime to each other, or have 
no common divisor. 

1. Breduce |^ to its smallest terms. 

Since in 1 unit there are 1 2 twelfths^ in 1 sixth of 1 unit there is | 
of 12 twelfths, or 2 twelfths, and in 10 twelfths there are as many sixths 
as 2 twelfths are contained times in 10 twelfths, which are 5. Now, in | 
the terms are prime to each other. Therefore, \^ in its smallest terms 
isf 

2. Reduce ^ to its smallest terms. 

3. Keduce ^f to its smallest terms. 

OPERATIONS. 

18 8X3X3 3 18 18-^6 3 

30 "" « X 3 X 5 "" 5\ 30~30^6~5* 

*Bince dividing both terms of a fraction by the same number does 
not change the value expressed (Art 141), we divide both terms by 

What is Keduction of Fractions 1 When is a fraction expressed in its 
lowest or smallest terms. 
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the prime fiuston conunon to tfaem, by .cancelmg, aii% obtain f , wboee 
tenns have no oommon divisor. Therefore, ^ in its smallest terms 
isf. 

In the second operation, we divide both terms of ^ by tiieir greatest 
common divisor, with the same result, f . 

BrULE. Cancel in the numerator and denominator all the 
factors common to both. Or, 

Divide both terms of the fraction by their greatest comm^on 
divisor. < 



Beduce to their smallest terms : 



4. ^f . Ans. f . 

6. ^. Ans. If 

7. mi' ^^- f 



12. iJf . Ans. i^. 

13. m- • 

14. iff. Ans. H. 

15. ^Nii' ^^' i- 



8. |{. uin«. f . 

9. f If . ^7W. |. 

10. «f . 

11* iitf • ^^* f ' 

16. Express in its simplest form 114 divided by 285. Ans. f . 

17. Express in its simplest form 1980 divided by 3168. 

Ans. f . 

CASE II. 

144t To reduce an Improper fraction to an eqniva- 
lent whole or mixed number. 

1. Beduce J^ to an equivalent whole or mixed number. 

Since in 5 fjlhs ittere is 1 unit, in 19 f/Vis there are as many units 
as d ffths are contained times in 19 ffthsy which are S|. Therefore, 
^ is equal to S^. 

2. Beduce -^ to an equivalent whole or mixed ntmibeR 

3. Beduce ^to an equivalent whole or mixed number. 

OPBBATION. 

-3- = 41 -5- 8 a= 6^, Ans. 

o 

BuLE. Divide the num^eraior by the denominator. , 

What is the Rnle for reducing fractions to their lowest or smallest terms % 
What is the Rale for redacing an improper fraction to a wh<de or mixed 
number ? 
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Keduce to an equivalent whole or mixed immber^ 



4. IJA. 

5. W. 

6. JjV^. 

7. i|A. 

8. a|jA. 



^n«. 13|. 

Ans. 17. 
^7w. 183/r. 



9. ^ja. 

10. A|§fi. 

11. HF. 

12. 4f- 

13. ^«j^. 



^n«. 25|. 

^n«. 22. 
^««. 72^. 
Ans, 21. 



CASE III. 



145. To reduce a mixed niuuber to an equivalent 
improper fraction. 

1. Keduce 3;^ to an equiyalent improper fraction. 

Since in 1 there are four fourths^ in 3 there are 3 times ^fourthsy 
t>r 12 fourths^ and 12 fourths and 1 fourth added are IS fourths, or ^. 
Therefore, 3^ is equal to ^. 

2. Kednce 4f to an equivalent improper j&action. 

3. Beduce 5f to an equivalent improper fraction. 

OPERATION. 

^ 3 ' 8 3 8' 

BuLE. MvUiply the whole number by the denominator of 
the fraction, to the prodtict add the num>erator, and write the 
sum over the denominator. 



XSxamples* 

Beduce to equivalent improper fractions. 



Ans, ^ 
Ans. -^y^. 



4. 16f. 

5. 12H. 

6. 13|. 

7. 200jf Ans. ^W^. 

12. In 115|>J- how many fifteenths ? 

13. In 719H liow many twelfths ? 



8. 13^. 

9. 37Jf 

10. 72|i. 

11. 128ii. 



Ans. ^IfK 

Ans. ^\^. 

Ans. -^18^^. 
Ans, mK 



What is the Rule for reduciug mixed numbers to an equivalent improper 
fraction f 

9» 
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14& To reduce a whole number to an equivalent improper 
fraction having a given denominator. 

Multiply the whole nuTnher by the given denomincUoTf and* 
take the product for the numerator of the frctction, 

14. Reduce 17 to fifths. Ans. ^/. 

15. Beduce 110 to an equivalent fraction whose denominator 
is 9. 

16. Brcduce 306 to an equivalent fraction whose denominator 
is 13. Ans. ^\IK 

COMMON DENOMINATOR. 

147. Fractions have a Common Denominator when they 
have the same number for a denominator. 

148* A common denominator of several fractions is a comr- 
man multiple of their denominators. Hence, 

The Least Common Denominatob of several fraxytions is 
the leaM common multiple of their denominators, 

149t To reduce fractions to equiyalent fractions 
hayingr a common denomin^Ltor. 

1. Beduce ^ to fifteenths. 

Since there are 15 ffieenths in 1 unit, in ^ of 1 unit there is J of 
15 fifteenths^ or 5 fifteenths, and in f of 1 unit there are 2 times 5 
fifteenths, or lOfifletnths. Therefore, f is equal to ^. 

2. Reduce | to twelfths. To sixteenths. To twentieths. 

3. Reduce f to twenty-fourths. 

OPERATION. Since the proposed denominator, 24, 

5 5X3 1S> ^®^ times 8, the denominator of the 

8 ^^ 8X8 ^^^ 24' -<3.?w. given fraotion, we multiply both terms 

of the fraction by 3, which will not 
change the value expressed (Art. 141), and have -JJ. Therefore, | is 
equal to ^. 

How do yon reduce a whole nnmber to an equivalent fraction ? When 
have fractions a Common Denominator? What is a common denominator 
of several fractions? The Least Common Denominator? Which is ex- 
pressed in larger terms, f or ^-d- ? Am. •^. 
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4. Bednce | and -^ to equivalent fractions having a com- 
mon denominator. 



3 

8 



OPERATION. 
8X2 _ 6 \ 

y r Ans. 
le) 



8X2 



equal to ^ and ^. 



Since the denominator, 16, of the 
second fraction, is 2 times the denom- 
inator of the first fraction, we multiply 
both terms of the j by 2, causing its 
denominator to become 16, and have 
rfg and r^. Therefore, } and ^ are 



OPERATIOX. 




o' 2 1 1X6 61 

2 2X6 12 




4 2V2 ^" ^^^ ^ 
^ "^^^ 4 4X3 12 


^An 


6—2x3 l—^^^ ^ 
^6 6X2 12J 




Least com. mul =2x3x3 — 


= 12. 



5. Reduce ^, f , and J to equivalent fractions having the 
least common denominator. 

We find the least 
common multiple of the 
denominators to be 12, 
which must be the least 
common denonunator 
(Art 148). We then 
reduce the given frac- 
tions to equivalent frac- 
tions having this de- 
nominator, by multiplying both terms of each fraction by such a num- 
ber as will make its denominator become 12, and have ^, ^, and ^, 
Therefore, ^, }, and ^ are equal, respectively, to ^, ^, and ^. 

Rule. MuUiplyhoth terms of each frciction by the denomtnatart 
of the other fractions. Or^ 

Find the least common multiple of the denominators for the 
least common denominator, and m^ultiply the terms of ea>ch 
fra^ction by stcch a number as vnll reduce it to an equivalent 
fraction with that denominator. 

All the fractions should be reduced to their smallest terms before 
* finding the least conunon multiple of their denominators. 

When the number by which to multiply the terms of any fraction is 
not apparent, it may be determined by dividing the common denomi- 
nator by the denonmuitor of the fraction under consideration. 



What is the Rule ? When the maltiplier of the terms of any fraction is 
not apparent, how may it be determined ? 
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Beduce to equivalent fractions, having a common denomi- 
nator^ 

6. h h i and ^j^- ^««- A» A, ih A- 

7. t, A? and /^. 

8. J, ii, and ^^g. ^tw. ^f, JJ, ^V 

Eeduce to equivalent fractions having the least common 
denominator, 

9. I, f, and A- ^ns. |«, |i, Jf. 

10. i, f , f , and if. ^fwr. f J, f f, ||, f f . 

11. §, 4, ii, and ig. 

12- A, f , A. and if. ^rw. ^^, §5^, ^JJ, J^ f. 

1 J0« If there are whole or mixed numbers with the given 
fractions, they must be reduced to improper fractions, before 
applying the rule. 

13. Reduce ^, 3J, 6, and f to equivalent fractions having- 
the least common denominator. Ans, f , ^, ^-, §. 

14. Eeduce ^, ^, 3|, and -^ to equivalent fractions having 
the least common denominator. 

16. Reduce 1, 4J, 8|, and 12 J to equivalent fractions having 
a. common denominator. Ans. ^|f, ^^, -W^j ^i%^- 

ADDITION. 

151* Addition of Fractions is the process of finding a 
number equal to two or more fractions. 

162. Numbers to be added must be of like name or kind. 
(Art. 39. 1.) Hence, 

Fractions can be added only when they eo^press like frao^ 
tional units, or have a common denominator, 

1. What is the sum of f , ^, and ^ ? 

What must be done when there are whole or mixed numbers with the 
given fractions ? What is Addition of Fractions ? When, only, can frac- 
tions be added ? 
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Since the fractional units are of like name and kind, the sum of 2 
sevenths, 3 setenths, and 5 sevenths, is 2 -f- 3 -f- 5, sevenths, or ^, which 
reduced is 1^. 

2. What is the sum of |, f , and f ? 

3. What is the sum of ^, J^, and ^ ? 

4. What is the sum of ^, ^, and ^J? 

5. Let it he required to find the sum of | and f ? 

OPERATION. 

8 4_15 16_ 15 + 16 _81_ 

4 + 6 — 20 ^ 20 — 20 — 20 — -^^^^ ^^• 

Keducing the given fractions to equivalent fractions having a 
common denominator, so that they may express like fractional units 
(Art. 152), we have 15 twentieths and 16 twentieths, which added 
give 31 twentieths, |^, or, by reduction, 1^ Therefore, the sum of f 

BuLE. Red/uce the fractions, if necessary, to equivalent 
fractions having a common denominator, and vrrite the sum 
of the numerators over the common denominator. 

Find the sum of 



6. \, I, and -/^. Ans, 1\%, 

7. f , ^, and } J. 

9. A> h h and |. ^tw. S^VV^. 



10. i, I, f , and f ^rw. 2^. 
11- tV> A> H? and f f 
12. i tV, ii, M, a^d f ». 



13. 1, M, *. A. and H. ^Tw. 3JH. 

14. What is the value of ^ + J- + jf + li ? Ans. 10^%. 

15. What is the value of ^^^ + V + A + II ^ ^^- 5^. 
153* When there are mixed numbers, we may 

Add the fractional and integral parts separately, and then 
add their sums, 

16. What is the sum of 7\, 13^, and 5| ? 

Why, in the operation of example 5, are the fractions redaced to equiva- 
lent fimctions having a common denominator ? What is the Rnle ? How 
may we add when there afe mixed numbers ? 
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OPERATION. 

7 + 13 + 5. =25 



What is the sum of 

17. 4A, 2/^,1^, and 3A? 

Ans. lOjf . 

18. f h 3^, and H ? 

19. 21|,18f,4,and26f? 

Ans. 70\i. 



26i,An8. 

20. 3^, A, 14, and IH? 

21. 17|, 10, 14J, and 13f ? 

22. f,3H + 10j,andA? 



SUBTRACTION. 

ISL Subtraction of Fractions is the process of sub- 
tracting one fraction from another. 

155* One number can be taken from another only when of 
the same name or kind (Art. 44. 1). Hence, 

A fraction can he stibtra^^ed from another, only when both 
express like fractional units, or have a common denominator. 

1. What is the difference between J and f ? 

Since the fractional units are of like name and kind, the difference be- 
tween 7 ninths and 4 ninths, is 7 — 4, ninths, or }, which reduced is ^. 

2. What is the difference between JJ and |^ ? 

3. What is the difference between |f and ^ ? 

4. What is the difference between Jf and ^{ ? 

5. What is the difference between J and | ? 

OPERATION. Reducing the given frac- 

1 1 = 4 4 = i~fi = i Ans. ^^^ *^ equivalent fractions 

having a common denomi- 
nator, so that they may express like fractional units, we have 7 eighths 
and 6 eighths, whose difference is 1 eighth, or ^. Therefore the differ- 
ence between { and } is ;^. 

What is Subtraction of Fractions ? When, only, can one fraction be sab- 
tracted from another ? Why, in the operation, do we reduce the fractions 
to equivalent fractions having a common denominator ? 
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BuLE. Iteduce the fractions, if necessary, to equivalent 
fractions having a common denominator, and write the diffei'^ 
ence of the ntimerators over the common denominator. 



What ia the difference between, 






6. A and A? 


Ans.' ^. 11. 


fandi? 


Ans, ^. 


7. fand^? 




12. 


lifandjf? 




8. i§ and | ? 


Ans. ■^^. 


13. 


fjandf? 


Ans. iJJ. 


9. ^andi? 




14. 


A and A? 


Ans, ^. 


10. T^andf? 


Am. m. 


16. 


if and A? 


Ans. gV 



156. When there are mixed numbers^ we may either 

Jteduce them to improper fractions and apply the rule, or 
svbtract the whole numbers and fractions sepaa^atdy and unite 
the results. 

16. What is the difference between 5f and 3^ ? 

OPERATION. 

6| — 3J = :V^ — V = ¥ = 2i^n«. 
Or, 6|-3J = 5f — 3J = 2f, Ans. 

17. What is the difference between 17^ and 13 j^ ? 

Ans. 4|fty. 

18. What is the difference between 18|^ and 18| ? 

Ans. ^. 

19. How much greater is 1{§ than 1{^ ? Ans. ^. 

20. Take 6i from 14 A. 

OPERATION. 

l4A-6i=w-H=H=7H,^^. 

Or, 14A —^ = 13^} — 6 A = 7f J, ^n*. 

Here, in the flecond process, as we cannot take ^ from -^^ we 
reduce 1 of the 14 units to ttoelflhs, makincr H, and, adding the ^, 
have \^ ; taking, then, the 6 units from the remaining IS units and the 
■fg from ^, and, uniting the results, we have 7^. 



What is the Bole? When there are mixed numbers how may we pro- 
ceed? 
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Subtract^ 



21. f from 6f . Jns. 5f . 

22. 161 froii^ 19. ^Tw. 2i. 



23. A from 3. Arts. 2|f . 

24. 13f from 42}. ^n«.28|. 



APPLICATIONS. 

1. A farmer sold 3J tons of hay to one person, 2J to an- 
other, and If to a third ; what was the whole quantity sold ? 

Solution. The whole quantity sold must equal 3^ -f* ^3 "h ^i' ton^j 
CTy reducing the fractions to equivalent fractions having a common de- 
nominator, 8^ -f- 2^ 4" ^if » '<"**» ^hich are 8^ tons. Therefore, etc. 

2. Joseph Kirk owns ^ of a factory, his brother owns ^ of 
it, and his father ^ of it ; how much of it do they all own ? 

Ans. f J. 

3. A man has 3 sheep ; the first is worth $6|, the second 
$8f, and the third $9^; how many dollars are the whole 
worth? 

4. Two boys were talking of their ages; one said he was 
9^ years old, the other said he was 4^ years older; what 
was the age of the oldest ? Ans, 13f ^ years. 

5. If there is a pole standing so that f of it is in the mud, 
} of it in the water, and the rest above water, how much of it 
is above water ? 

Solution. If \ of the pole is in the mud and ^ of it in the water, 
there must be in the mud and water i-\'i of it o^ ^4 "I" U = W ^ *^ / 
and as the rest of it is above water, there must be above wcUer ^ — |^ 
= -^ of it. Therefore, etc, 

6. A lady, being asked her age, said her husband was 37 j 
years old, and she was not so old as her husband by 8-^^ years ; 
what was her age ? Ans. 2S\^} years. 

7. If I have 16^ barrels of apples and sell 12j^ barrels, 
how many barrels shall I have left ? Ans, 3f barrels. 

8. A man having two tracts of land, one of 131f acres, and 

II ■_■_-- ■ ■-_ ■ _ . ^ ■ ■ _ --■■II 

Bevibw Qubstions. What i» a Proper Fraction? (135) What is an 
Improper Praction? (136) What is a Mixed Namber? (137) The terms 
ofa fraction? (138) 
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the other of 160^^ acres, sold 150^ acres ; how many acres had 
he remamiiig ? Ana. 142^. 

MULTIPLICATION. 

157* Multiplication of Fractions is the process of mul- 
tipjlyingy when one or both of the factors are fractions. 

CASE I. 

158* To multiply a fraction by a wbole number. 

1. What is the product of f multiplied by 3 ? 

The product of \ multiplied by 8, or 3 times 4 sevenths^ is 12 
sevenths^ or ^, which reduced is 1-^ 

2. WHkt is the product of f multiplied by 4 ? 

3. Let it be required to multiply -^ by 3. 

rv««.«.«„^^. S tunes 4 ffleenths, or 

OPERATION. « . ,« ,. , , , 

4rVi, IS 4f , which reduced 



Since dividing the de- 



15 ^^ 15 15 5' 

Q ^ w Q __. 4 __. 4 ^ nominator multiplies the 

' 15 '^ 15-f-3 ~ 5' fraction(Art 141.2),3times 

Thajb is, the result is the same whether we take 3 times the number 
of parts by multiplying the numerator 4 by 3, or, the number of parts 
remaining unchanged, -we make theur size 3 times as large by dividing 
the denominator 15 by 3. 

!BuL£. Multiply the numerator by the whole number ; or, 

Divide the denominator by the whole num>ber, when it can be 
done without a remainder. 

T^icftTMipIeg. 



Multiply 

4. If by 8. Ans. V- 

5. i/v ^y 11- 

^- T% V 25. Ans. 3^. 

7. ^^ by 15. Ans. 14^7^ 

8. ■fyhyl20. Ans. 50. 



9. I by 3. Ajis. 2\. 

10. M^y^o. 

11. ^y by 45. -4«5. 21. 

12. Jf by 9. Ans. S^^. 

13. iWiy by 100. Ans. ^^. 



What is Mnltiplication of Fractions ? Repeat the Rale. 
10 
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159. When Hke multiplicand is a mixed number, we may 

Multiply the fiuctionaZ and integral parts separatehfy and 
add the products. Or^ 

deduce the mixed number to an improper fmctionj and then 
multiply. 

14 Let it be required to multiply 7f by 6. 

OPEBATION. 

7X5= 35 

7ix5= S&lyAns. 

Or, 7} X 5 = ^-& = iJA = 38|, Ans. 
Multiply 



15. 6| by 8. Ans. A^. 

16. 3 A l>y 46. 

17. 31t^ by 60. Ans. 1890. 



18. 25J by 15. Ans. 378|. 

19. 19f by 10. Ans. 198^. 

20. 111| by 17. Ans. 1901|. 



O ASE II. 

160* To multiply a wbole nmnber by a ftactioiu 

Multiplying a number by a fraction is equivalent to taking 
the FABT of it denoted by the fraction. 

For, multiplying any number, as 6, by (, is taking 1 Mtf of 6 ; by \ 
18 taking 1 (kitd of 6; by } is.taking 2 thirds of 6, etc 

1. How many are \ times ten, or f of 10 ? 
1 fifih of 10 is 2, and ^ffihs are 2 times 2, or 4. 

2. How many are \ times 14 ? | times 18 ? } times 24 ? 

3. Let it be required to multiply 16 by f . 

1 fourili of 16 is 4, and Z fourths 
OPERATION. ^^ ^^ ^^ g ^^ 4^ j^j. 12. •'or, 

4 8 times 16 is 16 X 8* and, as the 

'^ X 3 multiplier is Z fourths, the product 

16 X i = = 12> -^'W- must be ^nly a fourth as large ; 

* and J of 16 X 8 is J^, «r 12. 



When the multiplicand is a mixed .number, bow may we |»ooeed? To 
what is multiplying a number by a fraction equivatent? 
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BxjLB. Multyf>ly the wliole number ly the nwneratoT^ and 
divide the product by the denomiruitor. 



Multiply 








4. 124 by ^j,. 


^n«.23J. 


8. 40 by VW. 


Ans. 17. 


5. 63 by ^ff. 


-47W. 18^. 


9. 693 by |. 


-47W. 385. 


6. 72 by i. 




10. 75 by tV- 




7. 365 by t^V 


-4ns. 83iJ. 


11. 1000 by ^. 


Ans. 130. 



16L Wben the mxdtiplier is a mixed number, we may 

Multiply by the fmctionaZ and integral parte separately, 
and add the products, Or^ 

Redv/ie the mixed number to an i/mprop&r fra/stion, and then 
mtUtiply, 

12. Let it be required to multiply 33 by 3f . 

OPERATION. 

33 X i = SLa>UL — 3^ — lSi 
33 X 3 = 99 



33 X 3J = . 112J, Ans. 

Or, 33X3J = 33X V- = ^F = 112i,^«*. 

13. What is the value of 4 X *H ^ ^^- liVr- 

14. What is the value of 106 X 31^^ ? 

15. Find the product of 536 multipUed by 67|. Ans. 36341. 

CASE III. 
162* To multiply a jfraction by a jfraction. 

1. How much is } times ^, or | of ^ ? 

1 fourth of 4^ is 5 twenty-eighths (Art 141), and Z fourths are 3 times 
5 twenty-eighths^ which are 15 twenty-eighths^ or ^. 

2. How much is ^ times I? fof^? fof^y? 

3. Let it be required to multiply f by f . 

What is the Rule ? How do yoa proceed when the multiplier is a mixed 
number ? 
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OPKRATION. 

iX3 3 



1 eighth of f is ^^, and 3 eighths 
4 3_^X3_3 . of t are 8 times 5^^, which is flf, 

5^S~5>Ci~W ' or, by reducing, A. Or, 

o S times ^ is ^|^, and, as the mul- 

tiplier b S eii/A/A^^the product must 

be only 1 eighth as large, and ^ of ^^ is |^ (Art 141), or ^ 

BuLE. Mvltiply by the numenUor of the mulHplier and 
diiride the invdtiet by its denominator. Or/ 

Multiply the numerators together for a new numerator, and 
the denominators for a new denominator. 

This rule is generaly and applies in the two preceding cases, since a 
whole number may be written in a fractional form (Art 139). 



Multiply 

4. ♦ by J. 

5. f by J^. 

6. A by T*v- 



Ans. -f^. 
Ans. j%ijf. 



7. ih^y^' 
3. Abyft. 

9. iWir by V. 



Ans. fy- 
Ans. 4^n57r« 



163* When fractions are connected by the word of as } of 
h i ^^ i ^^ ^9 ^be expression is called a Compound Fra^stion. 

A Compound Fraction may he treated as an eixpression of 
Multiplication (Art. 162). 

10. What is the value of } of Jf ? 



OPERATION. 
4 

3 .16_16 3_ I»X3 

4 21 ~ 21 ^ 4 ~ M X * 



= jj ^ns. 



11. What is the value of U of i%? 

12. What is the value of f of | of | ? 

13. What is the value of /^ of f § of |f ? 



Atis. §. 
Ans. f. 



164* When there are mixed numhers among the factors, 



What is the Rule % What is sidd of the Rale ? When fractions are con- 
nected by the word of, what is the expression called % How may a compoand 
fraction be treated ? 



COMMON FRACTIONS. 118 

Reduce the mixed numbers to equivalent improper fractions, 
and then multiply. 
Multiply 



14. 14^ by |. Ans, 9^. 

15. 29| by I . 

16. 19^ by IH- ^ns. 36. 



17. 1 A by IfJ. Ans. 3J. 

18. 2^^ by 1^. Ans. 2^. 

19. 27ii by 8f wirw. 246^.- 



20. What is the value^of | of f of TJ? Ans. 5Jf. 

APPLICATIONS. 

1*. John has ^ of a dollar, and his brother has 15 times as 
much; how much has his brother? Ans. $14J^. 

2. What cost 196 bushels of com, at ^ of a dollar a bushel ? 

3. At -^ of a dollar a day, how much can a boy earn in 26 
days? 

4. At $960 for a tract of land; what cost ^ of it ? 

Ans, $544. 

6. At $7 a yard, what cost -Jlf of a yard of cloth? 

6. At $10f a barrel, what cost 24 barrels of flour? 

Solution. At $10| a barrel^ 24 barrels of /lour wiU cost 24 times 
SlOf, or 24 times $10 -|- 24 times $|. 

24 times SlO is $240 ; 24 times $f, or $^^^, is $15 ; and $240 
-}- $15 is $255. Therefore^ etc. 

7. At the rate of 23f ^ miles an hour, how far can a train of 
cars move in 24 hours ? Ans. 560f miles. 

8. If 2§f of a yard of cloth be required to make a coat, 
how iDMc]^ will be required for 4 coats ? 

9. If a hat cost ^ of $16f, and a vest f as much, what was 
the cost of the vest ? Ans. $3}|. 

10. William Benton has in his farm -j^ of 64 acres, and his 
son owns f as manj acres ; how many does his son own ? 

Ans. 16 acres. 

When there are mixed namben among the iactors, how do jroo proceed ? 

Bbyiew Questions. What is the Denominator of a Traction? (132) 
The Numerator? (133) What does the numerator express? (138) The 
denominator? (138) 

A- 
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DIVISION. 

16i5« DiTision of Fractions is the process of dividing; 
when the dividend or divisor, or both, are fractions. 

m CASE I. 

166* To diTide a fraction by a wbole number. 

1. What is the quotient of {^ divided hj 5 ? 

The quotient of \^ divided by 5, or ^ of 10 elevenths is 2 elevenths^ 
or A. 

2. What is the quotient of Ji divided by 7 ? Of if divided 
by4? 

3. Let it be required to divide {% by 3. 

OPERATION. i of 12 fifteenths, or i j-^t 

15 • '^ — 15 — 15' Since multiplying the de- 

4 nominator divides the frac- 

12 n _ 4 tion (Art. 141. 3), i of jf is 

Or, jg-h3_jg-^_jg, ul/w. ^-lA., which reduced is A. 

That is, the result is the^same whether we take ^ of the number of 
parts by dividing the numerator 12 by 3, or, the number of parts re- 
maining unchanged, we make their size ^ as large by multiplying the 
denoioinator 15 by 3. 

Rule. Divide the numerator by the whole nurriber, when it 
can he done without a remainder. Or, 

Multiply the denominator by the whole number. 



Divide 

4. \i by 8. Ans. /^. 

6. ^^ by 20. 
6. M by 29. Ans. rM?- 



IE::xa;i]i.ples» 



8. f by 7. Ans. ^. 



9. -f^ by 48, 
10. A by 128, 



Ans. ^"gtr. 

11. iiJi V 23. Ans. ^. 



12. What is the value of ^ -^25? Ans. :j J^. 

What is Division of Fractions ? What effect has multiplying the denom- 
inator ? What is the Bole ? 
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167* When the dividend is a mixed nwmb&ry we may either 

Divide the integral part of the mixed number^ and rediwing 
the remmnder to an improper /ration, divide it Or, 

Reduce the mixed number to an improper fra^^tion, and then 
divide. ^ 

13. Let it be required to divide 26f by 4. 

OPERATION. 

4)26f(6 

24 6 

— 80 5 

2f = V-; 93<^ = 95 6 + # = 6f, Ans. 

Or, 26 J = ^^ ; ^|& — 4 = aa|±4 = J^ = 6|, Ans. 
Divide 



14. 75^5 by 9. Ans. S^, 

16. IIJI by 31. Ans. ^f^. 
16. 203^^ by 60. Ans. 3^ J§. 



17. 3^^ ty 17. ^7w. A. 

18. 91f by 15. ^7w. 6/y. 

19. 813^^^ by 100. Ans. ^i^js- 



CASE II. 
168* To diTide a wbole number by a fraction. 

1. How many times is J contained in 10 ? 

1 is contained in 10, 10 times, and since 1 fifth must be contained in 
any number 5 times as many times as 1 is contained in it, 1 fifth is cou- 
t^ned in 10, 5 times 10 times, or 50 times. Or, 

10 is equal to ^ ; and 1 fifth is contained in 50 fifths, 50 times. 

2. How many times is \ contained in 6 ? ^ in 16 ? ^ in 
16? 

3. How many times is § contained in 5 ? 

5 is equal to l^, and 2 thirds are contained in 15 thirds,, 7^ times. 

4. How many times is § contained in 7? fin3? -j^in 
6? 

6. Let it be required to find the quotient of 12 divided by J. 
When the diyidend is a mixed number, how may we proceed 1 
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OPERATION. 12 divided by 1 is l^, or 12, 

^^ . 1 12 X4 ^Q J. and, since 1 fourth most be 

•"-^ "** * — i — ^' -^^^ contained in any number 4 

times as many times as 1 is 
contained in it, 12 divided by 1 fourth is 4 times -1^, or ^^^, which 
is 48. 

6. Let it be required to find the quotient of 16 divided by f . 

OPERATION. 16 divided by 2 is ^, and 

g 16 divided by f is 5 times ^, 

jtf w g or l yfi , which reduced is 40. 

16-1- J = = 40, ^w. ^''' 

2 Reducing the dividend 16 

^ ^^ „ gj. ^ -^ J to an equivalent fi:action of 

ur, ±o -^ ^ _ y -5- ^ _4U, ^rw. jjj^^ ^^^ ^^ ^^ ^^^^^ ^ 

that they may express like fractional units (Art. 60. 1), we have 80 
fifths to be divided by 2 fifths, and 2 fifths are contained in 80 fifths^ 
40 times. 

BuLE. Divide by the numerator of the divisor, and rntdn 
tiply by its denominator. Or, 

Itedttce the given whole number to an equivalent fraction of 
the same denominator as the divisor, and divide the numerator 
of the dividend by the numerator of the divisor. 

When the divisor is a mixed nurriberj it must be reduced to an equiv- 
alent improper fraction before dividing. 



11. 49 by if. Ans. SSjf . 

12. 60 by A. 

13. 176 by J4- ^ns, 368. 

14. 100 by 4|. Ans. 201*. 



Divide 

7. 6 by T^. Ans. 7}. 

8. 29 by }. 

9. 10 by T^^. Ans. 1000. 
10. 97 by 5^. Ans. 17^1. 

OASE III. 

160* To divide a fraction by a fraction. 

1. How many times is ^ contained in | ? 

- * 

Why, in the second operation of example 6, is the dividend 16 rednced to 
an equivalent fraction expressing fifths? What is the Bole? When the 
divisor is a mixed number, what mast be done ? 
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IIT 



1 IS contained in f , f of a time, and, since 1 dtird mast be contained 
in any number 3 times as many times as 1 is contained in it, 1 third is 
contained in |^, 3 times }, or -J times, which is 2^ times. Or, 

^ is equal to -^ and f to ^, and 4 twelfths are contained in 9 
twelfths, 2^ times. 



2. How many times is ^ contained in J ? 

3. Let it be required to divide f by f . 



*-§= 



OPERATION. 



^ divided by 2 is 
5^, and, as the 
divisor is 2 thirdsy 
the quotient must 



Or, J -5- f =|§H- H = 12 -5- 10 = 1J, Ans. be 3 times as large, 
or J5^2» ^bich reduced is 1^. Or, 

} is equal to {^, and f to ^f , and 10 Jifteenths are contained in 12 
Jifteenthsy 1\ times. 

BxJLE. Divide by the numerator of the divisor, and mid- 
tiply the quotient by the denominator. Or, 

Reduce the dividend and divisor, if necessary, to equivalent 
frcustions having a common denominator, and divide the 
rvwmerator of the dividend by the rvu/m&rator of the divisor. 

This rule is generalj and applies in the preceding two cases, ance a 
whole number may be trritten in a fractional form (Art. 139). 

The process of the rule, in brief, consists in inverting the terms of (he 
divisor, and then finding the product of the dividend by the inverted 
divisor. 



Divide 
4. Aby}. 

5- a i>y «. 

^- A by A- 

7. i by if. 
^ A by T«TF- 



Atis. |. 
Ans, Ir^. 

Ans. If}. 
Ans. 10. 



9. H by it' 

10. 3?ir by Hi' 

11. H by f f . 

12. m by m- 

13- iTsVWbyTfry 



Ans. A» 



Ans. 5J. 



How^ many thnes is f contained in I ? If 1 is contained once in any nnm- 
ber, bow many times is ^ contained in the same number? Eepeat the Role.- 
What is said of the Rule ? The process of the rale t 
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170* When either the dividend or diyiBor, or both^ are 
mixed nunibers, 

Red/uce the mixed numbers to equivcUent improper fractions, 
and then divide. 



Divide 

14. 56| by f . Ans. 94^. 

15. I by 5J. Ans, ^. 



16. 4| by 5J. Ans, i\. 

17. im ^7 «• ^ns. 33|tH. 
171* When a fraction has one or both its terms fractional, 

as ^f T, or p the expression is called a Complex Fra^ctian. 

A Complex Fraction m^iy be treated as a case in division 
(Art 68). 

18. What is the value of A ? 

OPERATION. 

f _6 . 3 _lxll_22_-, . 

Here, the given fraction is regarded as an expression of division ; 
the numerator ^ answering to the dividend, and the denominator -^ to 
the divisor, and the value is found by perfofming the division indicated.' 
(Art. 169). 

19. ^ = what ? Ans, ^. 

20. i| = what? 

km 

21. ^ = what? Ans. lllff 

25. What is the quotient of r| divided by jr ? Ans, 1 J. 

26. What is the quotient of | of ^^ divided by | ? 

Ans, 8^. 

When either dividend or diyisor, or both, are mixed nambers, how do you 
proceed ? When one or both terms of a fraction are fraetional, what is the 
expression called ? How may it be treated 1 



22. I = what? Ans, f 

8 

23. ^* = what ? Ans, ^, * 

24. -^ = what ?^n«. 4320. 

TTTE 
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APPLICATION S. 

1. If 4 pounds of sugar cost | of a dollar, how much will a 
pound cost ? ' • Ans. ^ of a dollar. 

2. K a horse consume 1 J of a ton of hay in 5 months, how 
much will he consume in one month ? Ans. f of a ton. 

3. If 10 bushels of wheat cost $13|, how much is it a 
bushel ? Ans. $lf . 

4. If $250f are divided equally among 19 men, how much 
will each man receive ? Ans. $13^^. 

5. If f of a barrel of flour cost $9, howmuch will a whole 
barrel cost ? 

Solution. If i of a barrel ofjhur cost $9, ^ of a barrel must 
cost ^ of%9j or $3; and \^ or a whole barrel, must cost 5 tiTnes $3, which 
is $15. Therefore, etc. 

6. When $4f is paid for f of a cord of wood, how much is 
it a cord? Ans. $6^^. 

7. K 104 J yards of cloth can be bought for $87, how much 
is the cloth a yard ? Ans. f of a dollar. 

8. At f of a dollar a pound, how many pounds of coffee 
can be bought for |f of a dollar ? 

Solution. At ^ of a dollar a pound, as many pounds of coffee 
can be bought for W of a dollar as f = ^V ^f ^ dollar are contained 
times in {^ of a dollar, which are 2J. Therefore, etc. 

9. At $9^ a barrel, how much flour can be bought for 
$3J- ? Ans. J of a barrel. 

10. At f of a dollar a bushel, how many bushels of com can 
be bought for $87 ? 

11. At the rate of 17-]^ miles an hour, how long will it take 
a train of cars to run 1806§ miles ? Ans. 103J hours. 

Review Questions. What is Redaction of Fractions? (142) When 
is a fraction expressed in its smallest terms ? (143) When have fractions a 
Common Denominator? (147) When, only, can fractions be added? (152) 
When, only, can fractions be subtracted ? (155) What is multiplying a num- 
ber by a fraction e<][aivalent to ? (160) 



120 PRAcncAL ABrrHMxnc. 

BELATIONS OF NUMBERS. 

172t The Relation of Ninnbers is the number of times 
one number contains another with which it is* compared, or the 
part the latter is of the former. 

178. Numbers can only be compared, and their relations 
expressed, when they represent units of the same name or 
kind. 

174* To find the relation of numbers, or the part 
tiiat one number is of another. 

1. What part of 5 is 3? 

1 18 -^ of 5, and 8 is 8 times -^ of 5, or f of 5. 

2. What part of 9 is 5? Of 12 is 4? Of 8 is 6? 

3. What part of 6 is ^ ? 

OPERATION. 1 is i of 6, and ^^ of 1 is ^^ of 

T^e — ^, ^ns. ^^^ 6 is i^; and f is the 

Or, 6 = y ; f -5- V = A> ^^- same part of i^ as 5 is of 42, 

or A- 
4 What part of 2 is f? Of 1 is f? Of 3 is |? 
6. What part of |is5? 

OPERATION. i is 4 of f, and f or 1, 

A^^ = iyi = 6|, Ans. is f of }, and 5 is 5 timea 

Or,5 = y;J»f-f.} = V = 6f,^n». ♦ of }, or y of f, which 

IS 6f times }. 
Or, 5 is ^, and ^ is the same part of f as 20 is of 3, or y, which 
is 6} limes |. 

6. What part of f is 1? Offi82? OffisS? 

7. What part of f isf? 

OPERATION. i is 4 of }, and f , 

1^ = ^, Ans. or 1, is f of f, and f 

Or,f = A,f=W5 A-^M=A,^«^. ^t;>^*^^J'^^A 

■ •• ■•■ — — ■ - ■ . ■ . — 

What is lihe Relation of Numhers ? When can nnmbers be compared and 
their relations expressed? 
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Or, f is ^ and f is -^j and ^ is the same part of -^j as 8 is of 15, 
or A; hence, | is ^\ off. 

8. What part of i is i? Of ^ is f ? Of f is ^? 

BuLE. Divide the number denoting the party by that with 
which it is compared, 

X^xiaiiiples. 



What part of 
9. 46 is 9 ? Ana, J. 

10. 16 is 56? ^rwr. 3^. 

11. 35 is 21? 

12. 9iST^? ^7W. 5J^. 



13. 13 is ^J ? Ans. ^. 

14. Ji is 8 ? Ans, 8^. 

15. iiisif? Ans.ii. 

16. 30i is 5 J ? Ans, A- 



17. What is the relation of f| to ff ? Ans, As 1 to 1. 

18. What is the relation of 125 to 1000 ? Ans. J. 

APPLICATIONS. 

1. A liberty pole, whose hight was 75 feet, was broken off 
by the wind 45 feet from the ground; what part of it was 
left standing ? Ans, f of it. 

2. If I perform a piece of work in 6 days, what part of it 
can I perform in li days? 

3. When 24 pairs of boots cost $156, what will 20 pairs 
cost? 

OPERATION. When 24 pairs of boots cost 

Q/» Si 56, 20 pairs, which are )^, 

^ = 5 ; - "^^ = $130, Ans. of $156, or $130. Therefore, 
^^ ^ * etc. 

4. A and B mowed a field for a certain sum of money, A 
mowing 12^ acres, and B 18| acres. What should be A's share 
of the money, if B's is $30 ? Ans. $20. 

5. If a boy has spent | of -^ of his money, what part of 
iftj of his money has he left ? 

6. A fanner owns 320 acres of land, and his son f as many. 



What 18 the Rale ? 
11 
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Should the son add 40 acres to his land, how would his number 
of acres compare with the number his father has ? 

Ans, It would be ^ as many. 

REVIEW EXERCISES* 

1. Reduce f f^^ to its smallest terms. Ans. \i, 

2. Change ^\ to an equivalent fraction having 671 for its 
denominator. Ans, ff|^. 

3. Change lOO^^f J to an improper fraction. Arts* ^^8^f ^. 

4. Keduce §, J, f , and ^ to equivalent fractions, having 30 
for their denominator. 

6. If I should receive from one person $19-^1^, and from an- 
other $51f, and then pay away $63f , how much should I have 
remaining ? Ans. $7f §. 

6. Joseph has $13^, Andrew has $7f more than Joseph, 
and Henry has as much as both of them ; how many dollars 
each have Andrew and Henry ? 

Ans. Andrew, $20| ; Henry, $33^. 

7. If f be a minuend, and f a remainder, what is the sub- 
trahend ? 

8. A merchant owned \^ of a ship, and sold § of his share ; 
what part of the whole ship did he sell ? Arts. ^. 

9. If a product be 12^, and the multiplicand 3§, what is 
the multiplier ? Ans. 3^. 

10. How many oranges can be bought for 2^ times J of 2 
cents, when they are ^ of -^y of 2f cents apiece ? 

11. A has $3240, and B has f as much, lacking $500 ; how 
much has B ? Ans. $2092. 

12. If there leaks out from a cask containing 31^ gallons of 
cider, f of a gallon each week, in how many weeks will the 
whole have leaked out ? Ans. 47^ weeks. 

Bbvibw Questions. What is the unit of a fraction ? (131) What is a 
fractkmal unit ? (181) 
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13. If the divisor is f and the quotient only f as large, what 
must the dividend be? Ans. ^^, 

14. What is the value of j-^ + (3| -f- ^) — 1^ ? 

Ans. 3Hf. 
16. If 3 be added to each term of the fraction §, how much 
will the value expressed be increased or diminished ? 

Ans, Increased ^. 

16. If 3 be added to each term of the fraction |, how much 
will the value expressed be increased or diminished ? 

Ans. Diminished -^. 

17. What number must be multiplied by \^, that the prod- 
uct may be 100 ? Ans, lllif 

18. If I pay away -J of my money, then ^ of what remains, 
and then ^ of what still remains, what fraction of the whole 
will be left ? Ans, i- 

19. A farmer, having a flock of 120 sheep, sold 30, and the 
dogs killed i of the remainder. What part of the original 
number then remained ? Ans, §. 

20. If 8 horses eat in a certain time l^f tons of hay, how 
much will one horse eat in the same time? 

21. At $8f a ton, how many tons of coal can be purchased 
for$41|? Ans. 5 tons. 

22. Bought 4 casks of molasses, containing 31 f gallons 
each. What part of the whole is 100 gallons ? Ans, ^-f f . 

23. A man owning -^ of a steamboat, said that his part was 
10 times as large as that of another man, who owned ^ ; but 
not being a good arithmetician, he had made a wrong calcula- 
tion. How many times as large, in fact, was his part ? 

Ans, 8 times. 



Review Questions. How may a fractional expression be explained ? 
(140) How may a fraction be regarded? (141) What is the value ex- 
pressed by a fraction? (141) How is a fraction reduced to its smallest 
tennB * (143) How is a mixed nmnber reduced to an equivalent improper 
fi«ctioa?(146) 
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EXERCISES IN ANALYSIS/ 

1. If 11 tons of coal cost $99, what will 7| tons cost ? 

Solution. — If 11 tons cost $99, 1 ion wUl cost ^ of $99, or $9. 
If 1 (on cost $9, 7^ tons wiU cost 7^ times $9, or $68. Therefore^ etc. 

2. If 20 barrels of flour cost $210, what will 27 barrels cost ? 

Ans, $283^. 

3. If 27 barrels of flour cost $283J, what will 20 barrels 
cost? 

4. If ^ of a yard of cloth cost $2.80, what will 6f yards 
cost? 

Solution. If 1^ of a yard of cloth cost $2.80, \ of a yard mil cost 
\ of $2.80, or $.70, and ^, or 1 yard^ will cost 7 times $.70, or $4.90. 

If 1 yard cost $4.90, 5| yards will cost 5| times $4.90, or $28.42. 
Therefore, etc. 

5. If I of a pound of tea cost $.60, what will 553^ pounds 
cost? Ans. $442.60. 

6. When % of an acre of land cost $75, what will 7f acres 
cost ? Ans, $1560. 

7. If 7f acres of land cost $1560, what will f of an acre 
cost? 

8. If $2.80 will buy ^ of a yard of cloth, how many yards 
will $28.42 buy ? 

Solution. If $2.80 wUl buy ^ of a yard of cloth, \ of $2.80, or 
$.70, will buy \ of a yard, and 7 times $.70, or $4.90, wiU buy \,orl 
yard. 

If $4.90 xmU buy 1 yard of cloth, as many yards can be bought for 
$28.42 as $4.90 is contained times in $28.42, or 6^ yards. Therefore, 
etc. 

9. If $7 will buy 5| bushels of rye, how many bushels will 
$15 buy ? Ans. llff bushels. 

10. If $5.60 will pay for J of a ton of coal, what part of a 
ton will $5.40 purchase ? Ans. f of a ton. 

Revibw Questions. How are fractions reduced to equivalent fractions 
having a common denominator 1 (149) The Rule for Addition of FractionB 1 
(152) 

* Optional. 



i 
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11. When 19^ pounds of coffee cost $11^, how many pounds 
can be obtained for $2| ? Ans. 4} pounds. 

12. When $33-}^^ will pay for 4f barrels of flour, how much 
can be purchased with $27.60 ? Ans, 3| barrels. 

13. When 4f tons of hay will suffice for 11 horses for a 
certain time, for how many horses will 7^ tons suffice for the 
same time ? Ans. 18 horses. 

14. If A can do a piece of work in 7 days, and B the same 
work in 5 days, in what time can both do it by working 
together ? 

Solution. If A can do a piece of work in 7 daySj he can do \ of 
d in 1 day; and if B can do the same in 5 daySy he can do \ of it in I 
day. 

If A can do \ of it in 1 day^ and B \inl day^ they can^ by working 

together, do \-\-^j or ^^, of it in one day. 

If by working together they can do ^ of the work in 1 day, they can 
do -^ of it in ^ of a day, and j^, or the whole, in 36 times ^ofa day, 
which is \^ of a day, or 2\^ days. Therefore, etc. 

15. A man can trench a garden in 13 days, and his son can 
do the same in 10 days; in what time can both working 
together do it ? Ans. 5 Jf days. 

16. A can mow -j'^ of a field in a day, and B ^^ ; in what 
time can both, by working together, mow it ? 

17. A cistern has 3 pipes ; the first will fill it in 10 hours, 
the second in 15 hours, and the third in 16 hours. What time 
will it take them all to fill it ? Ans. 4/^ hours. 

18. In an orchard, ^ of the trees bear apples, ^ peaches, ^ 
pears, and the remainder, which is 38, cherries. How many 
trees are there in the orchard? 

Solution. Since \ of the trees bear apples, \ peaches, and ^ pears, 
"H" H" ^» ^ lVff» ^^^^ apples, peaches, and pears, and \^\, or the 
whole orchard, less ^f^, or -^j^, must bear cherries. 

Review Questions. The Rale for Subtraction of Fractions? (155) 
General Bale for Multiplication of Fractions ? ( 1 62 ) Division of Fractions 1 
(169) 

♦ This page is optional. 
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If the 88 trees bearing cherries are ^f^ of the orchard j j^ {g ^ of 
88 treeSy or 2 trees, and if 2 trees are j^, ^^|, or the whole orchard^ 
must be 105 times 2 trees, or 210 trees. Therefore, etc. 

19. A person having bought a house for a certain sum, found 
that after he had paid one-half and one-third of the cost^ he 
then owed $400. How much had he paid ? 

20. A farmer had | of his sheep in one field, •]^ in a second 
field, and the remainder, 76, in a yard. How many had he in 
each of the two fields ? 

Ans, In the first, 135 ; in the second, 150. 

21. A^ B, and C purchase a mill ; A pays |, B f , and 
$2000 of the cost. What are the sums paid by A and B ? 

Ans. By A, $903^2^ 5 ^y B, $1160^. 

22. A and B together have $136, and § of A's money is 
equal to | of B's. How much has each ? 

Solution. Since ^ of A*s money equals \ of Rs, -J- of A's equals 
^of^,or I, ofB*s, and f , or the whole of A*s, equals 3 times f of Rs, or 
\ o/ETs. 

If As money equals \ of Rs, as Rs must equal -| of itself A and B 
together have -f + f » or y , of Rs money. 

If i/. of B*s money is $136, i is ^ of $136, or $8, and |, or A's 
money J is 9 times $8, or $72, while f, or B*s money, is 8 times $8, or 
$64. Theref(yre, etc. 

23. The sum of two numbers is 350, and f of the larger 
number is ^ of the smaller \ what are the numbers ? 

Ans. 200 and 150. 

24. My carriage is worth 2^ times as much as my horse, and 
both together are worth $420. What is the value of each ? . 

25. A gentleman bought a horse, chaise, and harness, for 
$300. The chaise cost ^ as much as the horse, and the harness 
^ as much as the chaise and horse both. What was the cost 
of each ? Ans. Horse, $150 ; chaise, $75 ; harness, $75. 

Review Questions. What is meant by the Relations of Numbers % 
(172) What lA the Bale for finding what part one number is of another? 
(174) 

* This page is optional. 
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DECIMAL FRACTIONS. 

- 175t If a unit be divided into ten equal parts, eacli of 
these parts will be 1 tenth. 

If each tenth be divided into ten equal parts, each part will 
be T^ of ^, or 1 hundredth. 

If each hundredth be divided into ten equal parts, each part 
will be -i\y of i^js, or 1 thousandth. 

In like manner, we may, by dividing by ten, continue to 
obtain fractions, each of whose values is one tenth of the £rac- 
tion preceding it ; such fractions are called Decimal Fractions. 
Hence, 

176t A [Decimal Fractioii is a fraction whose unit is 
divided into tenths, hundredths, thousandths, etc. 

A decimal fraction, for brevity, is usually called a decimal. 

NOTATION AND NUMERATION. 

177* Decimal fractions are commonly written without the 
denominator, and distinguished from whole numbers by having 
the decimal point (.) ^^ ^^ ^^f^ 

The figures at the right of the point are called decimal 
figures. 

The first order to the right of the decimal point expresses 
tenths. Thus, 

^ may be written .1, and read 1 tenth; 

^ " « .2, " 2 tenths; 

^ " " .3, " 3 tenths; 
and so on. 

The second order to the right of the decimal point expresses 
hundredths. Thus, 

When a unit is divided into ten equal parts, what is each of the paits 
called ? What is a Decimal Fraction ? What is a decimal fraction usually 
called ? How are decimal fractions usually written 1 What does the first 
order at the right of the point express ? Second ? 
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1 

j^jf may be written .01, and read 1 hundredth; 

^jf " « .02, « 2 hundredths; 

T-^ « « .03, " 3 hundredths; 

and so on. 

The third order to the right of the decimal point expresses 
tJumsandtlis. Thus, 

■j-5\y^ may be written .001, and read 1 thousandth ; 
y^^ « " .002, " 2 thousandths ; 

jjP^jj « « .003, " 3 thousandths ; 

and so on. 

The fourth order to the right expresses tenrtJiottsandths ; the 
fifth hundred'thousandthsj and so on. Hence, the following 



1. The valiie expressed by decimal figures is detenmned by 
the place of each with reference to the decimal point 

2. The denominator of a decimal is understood to be 1, with 
as many ciphers annexed as there are orders in the decinud 
expression, 

3. Ten of any lower order of decimals are always eqiud to 
one of the next higher. 

178t A Mixed Number may be a whole number and a deci- 
mal expressed together, with the decimal point between them. 
Thus, 

6.34, read five units and thirty-four hundredths, is a mixed 
number. 

179. A whole number may be regarded as a decimal by 
placing the decimal point on the right of the order of units ; 
and the expression may be read, according to the decimal 



What does the third order at the right of the point express ? Fourth ? 
How is the value expressed by a decimal determined ? What is the denom- 
inator of a decimal ? How many of one decimal order make one of the next 
higher ? How may a mixed number be expressed decimally ? How may a 
whole number be regarded as a decimal ? 
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places annexed^ as a number of tenths^ hundredtJiSy etc. 
Thus, 

16 may be written 16.0, 16.00, etc., and read 160 tenths^ 
1600 hundredths, etc. 

180. The orders of decimals are named from the decimal 
point to the right. 

Tenths, hundredths, thousandths, ten-thousandths, hundreds 
thousandths, millionth^, etc., according to the following 

rra.i>ie. 

Integers. Decimals. 

» ^ ». > , A. I .' 
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where the mixed number is read, three hundred forty-six thou- 
sand seven hundred eighty-two units, and five hundred ninjB 
thousand one hundred thirty-two millionths, 

CASE I. 
ISlt To read decimals expressed by figrures. 

1. Let it be required to read the decimal .035. 

Solution. The figures express tenth, 3 hundredths, and 5 thotir' 
sandths; or, since 3 hundredths equal SO thousandths, and SO thou- 
sandths plus 5 thousandths, equal S5 thousandths, we have, as the value 
expressed, 35 thousandths. 

Therefore, .035 is read thirty-Jive thousandths. 



Name the orders of decimals. What number is expressed in the Table ? 
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— • 

BuLE. Head the decimal as a whole numJ^er, giving it the 
name of the right-hand order. 



Write and read the foUowing decimals : 

2. .65 6. .506 10. .55555 

3. .175 7. .7571 11. .00067 

4. .012 8. .9999 12. .063443 

5. .003 f . .00006 13. .134567 

. 182* When the decimal is part of a mixed numl>er, we may 
read the integral paH as expressing units. Thus, 

16.45 may be read, sixteen unitSy and foity-five hundredths. 

Write and read the following mixed numbers : — 

14. 4.5 16. 16.0005 18. 56783.56 

15. 30.03 17. 100.1586 19. 56.78356 

CASE II. 
183t To write decimals in flgrures. 

1. Let it be required to expreis in figures thirteen thou- 
sandths. 

Solution. Since thirteen thousandths equal 1 hundredth and 3 
thousandths^ we write 3 in the order of thousandths, 1 in the order of 
hundredths, and, as there are no tenths, in the order of tenths ; and, 
prefixing the decimal point, we have .013. 

Therefore, thirteen thousandths is expressed by .013. 

Rule. Write the decimal in the manner of a whole num^ 
her, and place the decimal point so that each figure shall 
express its proper value. 

Write in figures the following : — 

2. Four thousandths. Ans, .004. 

3. One hundred sixty-three ten-thousandths. 

What is the Bule for reading decimals ? When the decimal is part of a 
mixed number, how may the integral part be read ? What is the Rule for 
writing decimals ? 
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4. Five hundred nine units, and five hundredths. 

Ans, 509.05. 
6. Nineteen units, and nineteen thousandths. Ans. 19.019. 

6. One thousand eight hundred eight units, and one hun- 
dred sixty-one hundred-thousandths. Ans. 1808.00161. 

7. Three units, and one hundred two millionths. 

Ans, 3.000102. 

8. Fifteen thousand nine hundred eighty-three ten-mil- 
lionths. * Ans, .0015983. 

9. One million units, and eleven hundred-millionths. 

An^. 1000000.00000011. 
Write in the decimal form, 

10. 5/^. Ans. 5.73. 13. l^f^. 16. lOO^TftftW- 

11. T^iftfiftF. ^n^' .1623. 14 ^fm^' 1'^. 18651t^^^. 

12. 17x^J^. Ans. 17.044. 15. rM^n- 18. TSeiy^i J^^. 

REDUCTION. 

184« Annexing a cipher to a decimal does not alter the 
value of the decimal. 

For, the order of the significant figares of the decimal is not 
changed. Thus, .3, or .30, is the same as ^. 

185t Hence, to change decimals having different denomina- 
tors to equivalent decimals having a common denominator. 

Make each decimal have the same number of decimal 
pktces, by annexing ciphers. 

Change to equivalent fractions having a common denom- 
inator, 



1. .8 and .0015. 

Ans. .8000 and .0015. 

2. .005 and .31. 



3. .9, .06 and 1.634. 

Ans. .900, .060, and 1.634. 

4. 1.16 and 17.0016. 

Ans. 1.1600, and 17.0016. 



What effect upon the value expressed has the annexing a cipher to a deci- 
mal ? How are decimals changed to equivalent decimals having a common 
denominator? 
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6. .13, .178, and .3367. 6. 1.5, 10.44, and 1.95656. 

Arus. 1.50000, 10.44000, 1.95656. 

CASE I. 
186. To reduce a decimal to a common firaction. 

1. Let it be required to change .35 to a common fraction. 

OPERATION. Removing the decimal point and 

35 = ^AAr = Jjf Ans. writing the denominator (Art. 177), 

we have -ffi^^ which reduced is •^. 
Therefore, .85 is equal to -f^ 

BuLE. Omit the decimal point, tvrite the proper denominor- 
tor, and reduce the cow,mxm fraction to its smallest terms. 

DBsca/inples. 

Reduce to common fractions : — 

5. 12.8. Ans. 12^ 



2. 


.495. 


Ans. ^. 


3. 


:0075. 


^^' ^h- 


4. 


.375. 


Ans.^. 



6. 68.1875. Ans. 68^. 

7. 100.00125. Ans. 100^. 

A decimal with a common fraction annexed is called a Com" 
plex Decimal ; as, 

.66%, read sixty-six and two-thirds hundredths. 

8. Reduce .43f to a common fraction. 

OPEKATIOX. 

•^*^* — 100 — 100 — 400 — 16' ^'^• 



Reduce to a common fraction. 



9. .83^. Ans. |. 
10. .41f . Ans. -jAj. 



11. .09^. Ans. ^. 

12. .022J. 



13. .0078^. Ans.j^. 

14. .0156^. Ans. ^. 



CASE II. 

187t To reduce a common fkraction to a decimal* 

1. Let it he required to change f to a decimal fraction. 
*— ^— — 

What is the Bnle for reducing a decimal to a common fraction ? What is 
a decimal with a common fraction annexed called ? 



1 



* • ¥0?J* 


Ans. .00875. 


8. xi¥- 


Ans. .0078125. 


9. U. 




10. A. 


Ans. .015625. 
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OPERATION. f equals 8-7-4. 8 equals 30 tenths, or 8.0; ^ 

4 ) 3.00 of 30 tenths is 7 tenths, or .7, with 2 tenths, equal 

— TZ ^ 20 hundredths, remaining. 

.«y, ^7«f. ^ ^^ 20 hundredths is 6 hundredths, or .05. 

Therefore, j is equal to .75. 

Rule. Annex ciphers to the numerator, divide by the de- 
nominator, and point off as rnany places for decimals as there 
were ciphers anneoced. 

Reduce to decimals : — 

2. |. Ans. .375. 

3. \^. Ans. .95. 

4. ^^jj. Ans. .0025. 

5. ^^jf. Ans. .012. 

6. f . Ans. .625., 

188t When the division does not terminate, it may be car- 
ried to a desirable degree of exactness, and the sign -\- an- 
nexed to the result to indicate its incompleteness, or the re- 
mainder annexed, as a part of a complex decimal. 

11. Reduce ^^ to a decimal of four places. Ans. .5833-|-. 

12. Reduce g^ to a decimal of four places. Ans. .0404-j-. 

13. Reduce ^ to a decimal of six places. Ans. .024390-|-. 

14. Reduce ^ to a complex decimal of three decimal places. 

Ans. .111^. 

15. Reduce /^^ to a complex decimal of four decimal places. 

Ans. .0933^. 

16. Reduce -^^ to a complex decimal of six places. 

Ans. .727272Tft . 

189* When decimals have figures which continually repeat, 
as in the answers to the last three examples, they are said to be 
indeterminate, and are called Infinite or Circulating Decimals ; 

What is the Rule for reducing a common fraction to an equivalent deci- 
mal 1 When the diyision does not terminate, how can jon proceed 1 When 
are decimals said to he indeterminate ? What are such decimals called 1 

12 * 
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and the repeating figures, as 1, 3, and 72, in the answers re- 
ferred to, are called Repetends, 

A repetend may be distinguished, when of only one figure, 
by placing a dot over it, and when of more than one figure, by 
placing a dot over the first and last. Thus, 

.111| = .i, read repetend one ; .0933^ = .093, read nine 
hundredths and repetend three ; and .727272^ = .72, read rep- 
etend seventy-two. 

Every repetend is equivalent to a common fraction of 
which the repetend is the numerator^ and the denominator as 
many 9'« a« there are figures in ths repetend. Thus, 

.093 = -091 =^^ «= ~, and .72 = Jf = A- 

17. Reduce f ^ to an equivalent repetend. Ans. .93. 

18. Reduce ^ to an equivalent repetend. Ans, .02439. 

19. Reduce .02439 to an equivalent common fiiaction. 

.02439 = ^^ii, c= ir, ^na. 

20. Reduce .11115 to an equivalent common fraction. 

Ans. xWA- 

ADDITION. 

190* Since * ten of any order of decimals make one of the 
order next liigher (Art. 177. 3), decimals may be added in the 

same maniicir :u whole numbor.^. Hence, the 

Rule. Write the numbers so that figures of the same 
order shall stand in the same column ; add a^ in whole num^ 
hers, observing to note the decimal in the amount by the ded- 
mal point. 

What are the repeating figures called ? How may a repetend be distin- 
guished ? To what is every repetend equivalent ? How may decimals be 
added 1 What is the Bule 1 
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J^xa/inples. 




(1.) 


(2.) 


(3.) 


32.4056 


11.275 


3.73737 


245.379 


.34132 


.873 


12.0476 


.00414 


61.77778 


9.38 


.0001 


108.2 


459.2375 


23.001 


73.46313 



758.4497 34.62166 238.05128 

4. What is the sum of 450, 31.47, 376.004, 1.08, 466, .76, 
and .05 ? Ans. 1316.364. 

5. What is the sum of 65.36, 8.126, 983, .466, 7.365, and 
8.12345 ? 

6. Add seventy-three units and twenty-nine hundredths, 
eighty-seven units and forty-seven thousandths, three thousand 
and five units and one hundred six ten-thousandths, twenty- 
eight units and three hundredths, twenty-nine thousand units 
and five thousandths. Ans, 32193.3826. 

SUBTRACTION. 

191* Since ten of any order of decimals make one of the 
order next higher, decimals may he subtracted in the same 
manner as whole numbers. Hence, the 

RuiiE. Write the less number under the greater, so thai 
figures of the same order shall stand in the same column y 
svhtra^t as in whole numbers, observing to note the decimal in 
the difference by the dedm^al point 

JEijsLSLiaij^l&s. 

(1) (2) (3) 

From 6827.4681 2.4181 676.271 
Take 6018.91 1.2234 89.7167 



Ans. 808.6581 1.1947 486.6643 

■ I I ■! I ^m I - - - — - - - . - - ■ - - ^^^^^■^^^— ^»^.^M I III! ■^^— ■ ■ » !■— — ^^» 

How may decimals be subtracted ? What ia the Rule ? 
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Here, in Example 8, as there ai« no ten-thousandths in the minuend 
to subtract from, we consider that order in the minuend as filled by 0, 
since annexing a cipher to a decimal does not alter its value. (Art 
184.) 

4. From 96.71 take 96.709. Ans, .001. 

5. "What is the difference between 107, and .0007 ? 

6. Take eighty-five units and seven hundred tbirty-seven 
thousandths fiK)m one hundred. Ans, 14.263. 

7. Take one thousand four units and four millionths from 
two thousand units and sixteen hundredths. Ans, 996.159996. 

MULTIPLICATION. 

192. ^ach removal of the decimal point one place toward 
the right multiplies by 10. 

For, each figure is made by the removal to denote units of an order 
next higher ; hence the value expressed is made tenfold (Art 80). 

Thus, .08 X 10 = .8 ; .8 X 10 = 8 ; .306 X 100 = 30.6. 

193* JSa/^h remxyoal of the decimal point one place toward 
the left divides by 10. 

For, each figure is made by the removal to denote units of an order 
next lower ; hence, the value expressed is made one tenth as much as 
it was. 

Thus, 6.5 -^ 10 = .65 ; .65 -^ 10 = .065 ; 73.4 -f- 100 = 
.734. 

194. To multiply 'vrhen one or both of the flEictors 
are decimals. 

1. Let it be required to multiply .567 by 4. 

OPERATION. 4 times 567 thousandths is 2268 thousandths, which, 
.567 reduced by dividing the numerator 2268 by the de- 
4 nominator 1000, by pointing off three places from 
the right, is 2.268. 

Ans, 2.268 Therefore, .567 multiplied by 4 is 2.268. 

What efiect has each removal of the decimal point one place toward the 
right ? Why ? What effect has each removal of the decimtd point one place 
toward the left T Why ? 
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2. Let it be required to multiply 3.16 by .4. 

OPEBATiON. 4 times 3.16 is 12.64; but as the multiplier is .4, 

3 -^Q the product must be only a tenth as large, and 1 2.64 

J divided by 10, by removing the decimal point one 

'__ place to the left (Art. 193), is 1.264. 

Ans. 1.264 Therefore, 3.16 multiplied by .4 is 1.264. 

If we change the given decimals to the form of conmion fractions, 
and then multiply, we have 

3.16 X .4 = m X A = im = 1-264. 

In like manner, it may be shown, in every case, that 

27ie number of decimal places in the product is equal to 
the numJber of decimal places in both of the factors* 

!BuLE. Multiply as in whole numbers, and point off as 
many decimal places in the product as there are decimal places 
in the wAiltiplicand and multiplier^ supplying the deficiency, 
if any, by prefixing ciphers. Or, 

If the WAiltiplier is a decimal, Tnultiply by its numerator, 
and divide by its denominator. 

When the multiplier is 10, 100, 1000, etc., the multiplication may be 
performed by removing the point to the right as many places as there 
are ciphers on the right of the multiplier. (Art. 192.) 

lESsca/iuples. 

Multiply 



3. 12.375 by 1.25. 

Ans. 15.46875. 

4. 8.5 by 83.7. Ans. 711.45. 
6. .3785 by .003. 

Ans. .0011355. 



6. .125 by .025. Ans. .003125. 

7. 4.3125 by 100. Ans. 431.25. 

8. 4.3125 by 1000. 

9. 4.3125 by 10000. 

Ans. 43125. 



10. Multiply one thousand by fifteen ten-tbousandtbs. 

11. Multiply one thousand by one thousandth. Ans. 1. 

To what is the number of decimal places in the product equal ? What is 
the Rule ? How may the multiplication be performed when the multiplier 
is 10, 100, etc.? 
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12. Multiply two himdred thousand by three tenths. 

13. Multiply three tenths by three hundredths. Ans. .009. 

14. Multiply one by one hundred-thousandth. Ans. .00001. 

15. Multiply two hundred forty-one ten-thousandths by one 
hundred sixty-five thousandths. 

16. Multiply two thousand fire hundred thirty-four mil- 
lionths by three thousand two hundred ^fty-six hundred-thou- 
sandths. Ans. .00008250704. 

DIVISION. 

195. To divide when the divisor, or dividend, or 
both, are decimals. 

1. Let it be required to divide 2.268 by 4. 

OPERATION. 

4 ) 2.268 \ of 2268 thousandths is 567 thousandths, or .567. 

Therefore, 2.268 divided by 4 is .567. 

.567 

2. Let it be required to divide 1.264 by .4. 

OPERATION. 1*264 divided by 4 i3 .S16 ; but, as the divisor is .4, 

AM 9AA ^^ quotient must be ten times as large, and .816 mul- 

^ tiplied by 10, by removing the decimal point one place 

Ans 3 16 *° **^® "S^* ^^^' ^^^)' ^ ^'^^' 

Therefore, 1.264 divided by .4 is 3.16. 

3. Let it be required to divide .00115 by .06. 
OPERATION. .00115 divided by 5 is .00023 ; but, as the divisor is 
.05 ) .00115 .05, the quotient must be one hundred times as large, 

and ,00023 multiplied by 100, by removing the point 

Ans, .023 two places to the right (Art 192), is .023. 
If we change the given decimals to the form of conunon fractions, 
and then divide, we have 

.00115 - .05 = -ii^ ^ _5_ ^ nsx^oo^ = JL = .023. 

100000 100 100000X5 1000 

In like manner it may be shown in every case that 

The number of decimal places in the quotient is equal to the excess of 
the number of decimal places in the dividend over that in the divisor. 



Explain the operations. 
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BuLE. If the divisor is a whole number, divide as in whole 
numbers, and point off as many dednud places in the quotient 
a>s there are such places in the dividend. Or, 

If the divisor is not a whole number, divide by its numera- 
tor, and WAiltiply by its denominator. 

If the divisor is a decimal we may make it a whole number, by re- 
moving its decimal point a sufficient number of places to the right, and 
remove the decimal point in the dividend as many places to the right ; 
then divide, and point off in the quotient as many decimal places as 
there are in the chanijcul dividend. 

For, multiplying both divisor and dividend by the same number 
will not change the value expressed by the quotient (Art 78). Thus, 
OPERATION. In -vrorking the third example, if we multiply the 

05. ) 00.115 given decimals by 100, by removing the points two 

places to the right, the divisor becomes a whole num- 

Arts. .023 i)^r^ 5^ and the dividend 115 thousandths. 

\€^ 1\6 thousandths is 23 thousandths, or .023. Therefore, .00115 
divided by .05 is .023. 

When the divisor is 10, 100, 1000, etc., the division may be per- 
formed by removing the point to the left as many places as there are 
ciphers in the divisor (Art. 193). 



Divide 

4. .7935 by 23. Ans. .0345. 

5. .7935 by 2.3. Ans, .345. 

6. .7935 by .23. Ans. 3.45. 

7. 7.935 by .23. 

8. 79.35 by .23. 

9. 793.5 by 2.3. Ans, 345. 
10. 711.45 by 8.5. Ans, 83.7. 

16. What is the quotient of 365.8 divided by .002 ? 



11. .0011355 by .003. 

^7w..3785. 

12. .056875 by 6.5.^7w. .00875. 

13. 987.5 by 100. 

14. 987.5 by 1000. 

15. 987.5 by 10000. 

Ans, .09875. 



To what is the number of decimal places in the quotient equal 1 What is 
the Rule when the divisor is a whole number ? When it is not a whole 
number? How may it be made a whole number? How may we divide 
when the divisor is 10, 100, 1000, etc. ? 
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* 

Here, by removing the decimal point three places to the right, in 
both the divisor and dividend, we have 

365.8 -i- .002 = 865800 -4- 2 = 182900 Ans. 

Divide 



17. 8.05 by .0023. Ans. 3500. 

18. 2.117 by .0073. 



19. 17.28 by .0144. Ans. 1200. 

20. 186.9 by 7.476. 



196. When there is a remainder after dividing, the division 
can be continued by annexing decimal ciphers to the dividend. 

If the division does not terminate^ it may be carried to a 
desirable degree of exactness, and the sign -f- annexed to 
the result, to indicate its incompleteness. 

Divide, 



21. 2.5 by .32. Ans. 7.8125. 

22. .97 by .8. Ans. 1.2125. 

23. 37.4 by 4.5. Ans. 8.311+. 

24. 7.7 by 128. Ans. .06015625. 



25. 4 by .00255. 

Ans. 1568.627 +. 

26. 7.43 by .0079. 

Ans. 940.6063. 



APPLICATIONS. 

1. A ship sails in four days as follows: — the first day 
197.025 miles, the second 211 miles, the third 163.175, and the 
fourth 150.65 ; how far did it sail in the four days ? 

Ans. 721.85 miles. 

2. The difference between A^s money and B's is $7691.55, 
and A^s money, which is the least of the two, is $1006.45; 
required, B's money. Ans. $8698. 

3. Mr. Wade had in his farm 640 acres, but has sold off 
221.125 acres. How many acres has he left ? 

Ans. 418.875 acres. 

4. What cost 17.75 tons of coal, at $4.54 a ton ? 

5. Such a quantity of bread was divided equally among 13 
sailors, as allowed each sailor 1.236 pounds. How many 
pounds were divided ? 

When there is a remainder after dividing, how may the division be contan- 
ucd 1 How may you proceed when the division does not terminate ? 
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6. What is the cost of 19.96 tons of hay at $20 a ton ? . 

Ans. $399. 

7. What improper fraction is equivalent to the sum of 14.5 
and .5, divided by their difference ? Ans, |^. 

8. If the length of a year be taken at 365.2S days, instead 
of 365.242264, the true length, what will be the error in 400 
years ? Ans, 3.0944 days. 

9. A man bought a farm, consisting of 75.8 acres, at $31.50 
per acre, and sold it for $2274 ; how much did he lose per 
acre? Ans. $1.50. 

10. According to the United States Coast Survey, a meter 
is 39.3685 inches, and allowing 63360 inches in a mile, how 
many meters are there in a mile ? 

11. A young man inherited a sum of money ; after spending 
.375 of it in dissipation, and .25 of it in bad trades, he had 
$1500 left. How much did he inherit ? Ans. $4000. 

12. If a merchant purchases 650 barrels of flour for $4875, 
and sells it at $8.25 a barrel, how much does he gain on a 
barrel? Ans. $.75. 

13. If a section of land is worth $6400, what is .875 of it 
worth ? 

14. What part of a section of land worth $6400 can be 
purchased for $5600 ? Ans. .875. 

15. What is the value of 60.5 tons of coal, when .9 of a ton 
is worth $6.66 ? Ans. $447.70 

16. If I expend $128,925 for com at $.60 a bushel, and bar- 
ley at $.75, in equal quantities, how many bushels of each do I 
get, and how much money is paid for each kind of the grain ? 



Bbview Questions. What is a Decimal Fraction? (176) How is a 
decimal usually written ? (177) What is the denominator understood to be ? 
(177) What is the Rule for reading decimals expressed by figures? (181) 
For writing decimals in figures? (183) What eflect has the annexing of 
a cipher to a decimal? (184) How may decimals be changed to equivalent 
decimals having a common denominator? (185) 
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1. At $4.50 per hundred, what cost 9634 pounds of fish ? 

Solution. 9634 reduced to hundreds hy pointing off two places 
from the right is 96.34 hundreds. At $4.50 per hundred^ 96.84 hun- 
dreds of fish must cost 96.84 times $4.50, or $433.53. Therefore^ etc. 

2. At $2b per hundred, what cost 820 apple-trees ? 

3. What is the freight on 5670 pounds, at $1.20 per hun- 
dred? 

4. What is the cost of 960 watermelons, at $12^ per hun- 
dred? Arts. $120. 

5. At $22.40 per thousand, what cost 43750 feet of boards ? 

Solution. 43750 reduced to thousands hy pointing off three places 
from the right is 43.75 thousands. At $22.40 per thousand, 43.75 thou- 
sand of hoards must cost 43.75 times $22.40 or $980. Therefore, etc. 

6. At $6.50 per thousand, what cost 31684 bricks ? 

Ans. $205,946. 

7. How much will it cost to transport 53725 pounds of 
freight, at $1.14 per thousand ? 

8. What is the cost of 36500 feet of timber, at $40 a thou- 
sand ; 5680 feet of plank, at $50 a thousand, and 16 thousands 
of shingles, at $5.25? Ans. $1828. 

9. At $6.25 per ton of 2000 pounds, what cost 4480 pounds 
of coal? 

Solution. 4480 pounds is 4.48 thousand pounds, and since 2 
thousand pounds make a ton, there are half as many tons as there are 
thousand pounds, or 2.24 tons. ^< $6.25 per ton, 2.24 tons of coal loill 
cost 2.24 times $6.25, or $14. Therefore, etc. 

10. At $21 per ton, what cost 2560 pounds of hay ? 

11. At $9.50 per ton, what cost 3248 pounds of plaster ? 

12. What is the freight on 96880 pounds of coal at $2.60 a 
ton? Ans. $12L10. 

. Ketiew QtmsTioirs. What is the Kale for ledadng a common fraction 
to an equivalent decimal! (187) 
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13 * A and B have together a certain sum of money, and A's 
share is to B^s as 2 is to 3. How many hundredths is each 
man's share ? 

Solution. Since A*s share is to J^s as 2 to B, if the money they 
have together be divided into 2 -|- 3, or 5, eqtial parts, 2 of these parts, or 
f of the money, is A's share, and 3 of these parts, or ^ of the money, is 
Si's share. But f is equal to .40, and f to .60 ; hence^ A*s share is .40, 
and B*s .60. Therefore, etc. 

14. The cost of one house is to that of another as 5 to 7 ; how 
many hundredths of the cost of the two is the cost of each ? 

Ans. Al^\ .58^. 

15. Three men own a ship together ; their parts of it are to 
each other as 1, 2, and 5 ; what are their shares, expressed in 
hundredths ? Ans. .12^, .25, and .62^. 

16. Built a house and bam for $2476.10 ; the cost of the 
house was to that of the bam as f to ^ ; what was the cost of 

each ? ^ 

Solution. Since the cost of the house was to that of the barn as ^ 
to f , it was as \^ to \^, or as 12 to 10, If tJten the money they both cost 
be divided into 12 -|- 10, or 22, equal parts, 12 of these parts, or ^ of 
$2476.10, which is $1350.60, must be the cost of house, and 10 of these 
parts, or ^ of $2476.10, which is $1125.60, must be the cost of the barn. 
Therefore, etc. 

17. Divide 398.60 into two parts, which shall be to each 
other as .35 to .65. Ans. 139.51 ; 259.09. 

18. In a certain union school having 475 pupils, the number 
of boys is to that of girls as 13 to 12 ; what is the number of 
each ? Ans. 247 boys ; 228 girls. 

19. If gunpowder is composed of .76 parts of nitre, .14 of 
charcoal, and .10 of sulphur, how much of each of these will be 
required for 2000 pounds of powder ? 

Ans. nitre, 1520 pounds ; charcoal, 280 pounds ; sulphur, 200 
pounds. 

■^ • • ^ - -• ~ '^ -' - ... - - ^ . -. -■ ■ ■ ■ ■ ■ _-l I ■ ■■■ ! I 

RxTiRw QmcBTiosii. What eiiect has the removal of the decimal point 
one plaice to the right ? (192) One place to the left 1 (198) 

* This p«g» is optional. 
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WEIGHTS AND MEASURES. 

197. A Measure is that by which extension, capaciiy, 
force, duration, or value is estimated or determined. 

198* Extension is that which has one or more of the 
dimensions of length, breadth, and hight or depth ; as 

199. A Line, or that which has only length ; 

A Surface, or that which has only length and breadth ; 

A Solid, Body, or Volume, or that which has length, breadth, 
and hight or depth. 

The Faces of a solid or volume are its bounding surfaces. 

200* Weight is the measure of the quantity of matter in 
a body, determined by the force by which it is naturally drawn 
toward the earth. 

201. A Unit of Measure is some quantity used as a 
standard of comparison in measuring a quantity of the same 
kind. 

COMMON WEIOHTS AND MEASURES. 

202* Common Weights and Measures are those in general 
use. 

TROY IIVEIOHT. 

203. Troy Weigrht is used for weighing gold, silver, and 
jewels. 

rrcttiie. 

24 grains (gr.) make 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, oz. 

12 ounces, 1 pound, lb. 

What is Measure ? A Line ? A Surface ? A Solid, Body or Volume ? 
Weight ? A Unit of Measure ? The Common Weights and Measorea ? 
For what is Troy Weight used 1 Repeat the Table. 



1 


ounce, 




oz. 


1 


pound, 




lb. 


1 


quarter, 




qp. 


1 hmidred- 


-weight. 


cwt. 


1 ton, 




T. 
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Apothecaries, in mixing medicines, use the pound, ounce (§), and 
grain, of this weight; but divide the ounce into 8 drams (3), each 
equal to three scruples ( 9), each scruple being equal to 20 grains. 

A caraty for gold-weight, is 4 grains; for diamond-weight, is 3.2 
grains. 

A pound Troy contains 240 pennyweights, or 5760 grains. 

204. Avoirdupois Weight is used for nearly all articles 
estimated by weight, except gold, silver, and jewels. 

16 drams (dr.) make 

16 ounces, 
25 pounds, 

4 quarters, or 100 lb., 
20 hundred-weight. 
Formerly, 112 pounds, or 4 quarters of 28 pounds each, were reck- 
oned a hundred-weight, and 2240 pounds a ton, now called the long 
ton. This is now seldom employed in this country, except at the mines 
for coal, or at the United States Custom-houses for goods imported 
from Great Britain, in which country such weight continues to be used. 
A pound Avoirdupois is equivalent to 7000 grains Troy, so that 144 
pounds Avoirdupois are equal to 1 75 pounds Troy. 

IL.I1VEA.II ]M[EA.©TJIIJB. 

205. !Linear or Liong Measure is used in estimating 
distances and the length of articles. 

12 inches (in.) make 1 foot, ft. 

3 feet, 1 yard, yd. 

5^ yards, 1 rod, rd. 

40 rods, 1 furlong, fur. 

8 fiirlongs, 1 common mile, m. 

How do Apothecaries divide the ounce ? What is a carat ? What does a 
pound Troy contain 1 For what is Avoirdupois Weight used ? Repeat the 
Table ? How was a hundred- weight formerly reckoned ? Where is the long 
ton now used ? To what is a pound Avoirdupois equal 1 For what is Linear 
Measure used ? Repeat the Tahle. • . , . , 

18 • 
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In measuring cloth and other woven fabrics, the linear yard is di- 
vided into halves, quarters, eighths, and sixteenths. Formerly a six- 
teenth of a yard, or 2| inches, was called a naiL 

An engineer's chain, or measuring tape, is usually 100 feet in length, 
with each foot divided into tenths. Surveyors, however, make frequent 
use of Gunter's chain, which is 4 rods, or 66 feet, in length, and divided 
into 100 links of 7.92 inches each. Links are usually expressed as 
hundredths of a chain. 

4 inches equal 1 hand in measuring the hight of horses directly over 
the fore feet ; 6 feet equal 1 fathom, in measuring depths at sea ; and 3 
common miles equal 1 league on the land. 

A geographic or nautical mile is -j^ of the length of a degree of 
latitude. 

The United States coast survey employ 6086.34 feet, or 1.1 5-|- com- 
mon miles, as the average length of a nautical mile, and 69.16 conmion 
miles as the length of a degree of longitude on the equator. 

A mile is 320 rods = 1 760 yards = 5280 feet = 63360 inches. 

206. Snrfitce or Square Measure is used in estimating 
surfaces. 

207. The Area of a figure is its quantity of surfiM^. 

208* An Angle is the difference in di- 
rection of two straight lines, which meet at 
a point. Thus, A C D and DOB are an- 
gles. A c 

309. A Square is a surface having four equal sides 
and four equal angles. 

The area of a square, each of whose sides is 1 foot, is 1 
square foot. 




How is the yard divided in measuring cloth? What is an engineer's 
chain, or measuring tape? Gunter's chain? A geographic or nautical 
mile? The length of a nautical mile ? A degree of longitude on the equa- 
tor ? To what is a mile equal ? For what is Surface Measure used ? vhrnX 
is th« Area of a figure ? An Angle ? A Square? 
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210* A Rectangle is any surface having four sides and 
four equal angles. 



■ 




In the large square are represented 3 rows of small squares, 
of 3 squares each. If each of these small squares is supposed 
to be one square foot, then in the large square there evidently 
are in one of the equal rows, 3 times 1 square foot, or 3 square 
feet ; and in the three rows, 3 times 3 square feet, or 9 square 
feet, or as many as the product of the number expressing the 
length by that expressing the breadth. Hence, 

The area of a rectangle is equal to the product of the length 
by tJie breadth. 

144 square inches (sq. in.) make 1 square foot, sq. fb. 

9 square feet, 1 square yard, sq. yd. 

30J square yards, 1 square rod or perch, P. 

160 square rods or perches, 1 acre, A. 

640 acres, 1 square mile, M. 

In surveying by Gunter's chedn, 1 square chain is 16 square rods, and 
10 square chains are 1 acre. 

In measurement of government lands, 640 acres, or 1 square mile, 
make 1 section of land, 

A rood equals 40 square rods or perches, but this denomination is 
not now much used. 

An acre is 4840 square yards = 43560 square feet = 6272640 square 
inches. 



What is a Rectangle 1 To what is the area of a rectangle equal ? Re- 
peat the Table. How much is 1 square «chain? 10 square chains? How 
many acres in one square mile or section of land ? What does a rood equal ? 
Aaacre? 
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211. Solid or Cubic Measure is used in measuring 
bodies, or tilings having length, breadth, and hight or depth. 

212. The Contents of a solid or volume is the number 
of times it contains a given unit of measure. 

213. A Cube is a body bounded by six square 
and equal sides or faces. 

If a cube has each of its equal faces 1 square 
foot, it is 1 solid or cubic foot. 



S 



214, A Beetangrular Solid is a body bounded by rect- 
angular faces. 
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In the large cube are represented 3 tiers of small cubes, of 
3 rows each, and 3 in a row. If each of these small cubes is 
supposed to be one solid foot, then in the large cube there evi- 
dently are in one of the equal tiers 3 times three solid feet, or 
9 solid feet, and in the 3 tiers, 3 times 9 solid feet, or 27 solid 
feet, or as many as the product of the numbers denoting the 
length, breadth, and hight or depth. Hence, 

The contents of a rectangular solid is eqtcal to the prodttct 
of the length, breadth, and hight or depth, 

Ta"ble. 

1728 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 

27 cubic feet, 1 cubic yard, cu. yd. 

128 cubic feet, 1 cord, C. 

For what is Solid or Cubic Measure used ? What is the Contents of a 
solid or volume ? What is a Cube ? A Bectangnlar Solid ? To what is the 
contents of a rectangular solid equal ? Bepeat the Table. 




WEIGHTS AND MEASURES. 149 

A pile of wood 8 feet long, 4 feet wide, 
and 4 feet hicrh, is a cord. A cord 
foot (c. f.) is 1 foot in length of this pile, 
or 16 cubic feet. 

A perch of masonry, or of building i ^ 

stone, IS 24 J cubic feet. 

A ton of timber is commonly estimated at 40 solid feet, but as 
usually measured is 50 solid feet. 

With transportation companies a ton of freight is quite variable, 
being for many articles estimated by the space occupied, and for others 
by weight. 

A solid yard, or 27 solid feet, is equal to 46656 solid inches. 

215. Liquid Measure is used in measuring all kinds of 

liquids. 

Tatole. 

4 gills (gi.) make 1 pint, pt. 

2 pints, 1 quart, qt. 

4 quarts, 1 gallon, gal. 

A barrel (bar.), in some States is 31 J gallons, and in others 28 to 32 
gallons. 

A hogshead (hhd.), when regarded as a measure, is 63 gallons ; but 
the term is often applied to large casks of varying capacity. 

Ale, beer, porter, and milk, were formerly sold by what was called 
Beer Measure^ of which the gallon contained 282 cubic inches. 

Apothecaries reckon one pint (O) equal to 16 fluid ounces (f. ? ) ; 
1 fluid ounce equal to 8 fluid drams (f 3 )• 

The standard liquid gallon of the United States contains 231 cubic 
inches, and the Imperial gallon of Great Britain^ 277.274 cubic inches. 

A hogshead is 252 quarts, equal 504 pints, or 2016 gills. 

What 18 a cord of wood 1 A perch of masonry 1 A ton of freight with 
transportation companies ? A solid yard ? For what is Liquid Measure 
used 1 Repeat the Table. What is a barrel ? A hogshead ? How many 
cubic inches in a gallon of Beer Measure 1 In the standard gallon of Liquid 
Measure ? What does a hogshead equal ? 

13* 
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218. I>ry Measure is used in measuring such diy arti- 
cles as grain, fruit, roots, coal, etc. 

2 pints (pt.) make 1 quart, qt. 
8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, bu. 

The chaldron, a measure of 86 bushels, formerly employed with 
some kinds of coal, is now seldom used. 

The standard bushel'of the United States contains 2150.42 cubic 
inches; and the Imperial bushel ot* G/'ea/Bntom, 2218.192 cubic inches. 

21 ?• Circular Measure is used for measuring angles, 
latitude and longitude, difference of direction, etc. 

218. A Circle is a plane figure, bounded by a curved line, 
all the points of which are equally distant &om a point within, 
called the center. 

219. The Circumference of a cir- 
cle is its entire bounding line. 

220. An Arc of a circle is any part 
of the circumference, as A B, or A B E. A 

221. A Diameter of a circle is any 
straight line drawn through the center, 
and terminated by the circumference, 
as AE. 

222. The circumference of every circle, whatever, is supposed 
to be divided into 360 equal parts, called degrees. 

For what is Dry Measure used ? Repeat the Table ? How many cabio 
Inches does a standard bushel contain ? An Imperial bushel ? For what is 
Circular Measure used 1 What is a Circle ? The Circumference of a circle f 
An arc ? A diameter ? 





E180" 
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A Quadrant is a fourth of a 
circumference, or an arc of 90 de- 
grees, as A B. 

223, The Angle A C B, whose 8«,. ^ (? 
two lines meet at the center C, is 
measured by the arc of the circle 
drawn around that center, includ- 
ed between the opening of those 270» 
lines. Thus, A C B is an angle of 90 degrees. 

A right angle is an angle of 90 degrees. 

rFa.'ble. 

60 seconds (") make 1 minute, ' 

60 minutes, 1 degree, ® 

360 degrees, 1 circum., C. 

A sign^ used only in astronomy, is 3^ of the circumference of a circle, 
or 30<>. 

A minute of the earth's circumference is a geographic or nautical 
mile. 

A degree is yj^ of the circumference of any circle, small or large. 

A circumference of any cii^le has 21600 minutes, or 1296000 
seconds. 

224* Time is used in measuring portions of duration. 

60 seconds (sec.) make 1 minute, m. 

60 minutes, 1 hour, h. 

24 hours, 1 day, d. 

366 days, 1 common year, c. y. 

366 days, 1 leap year, 1. y. 

Also, 7 days make 1 week, 12 calendar months 1 year, and 

100 years 1 century. 



What is a Quadrant ? A right angle ? Repeat the Table. What is a sign ? 
A minute ? A degree of the earth's circumference 1 What does a circum- 
ference equal ? What is time 1 Repeat the Table. 
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225« The Calendar Months, their names, order, and number 
of days, are as follows : 



January, 


1st 


mo. 31 days. 


July, 


7th mo. 31 


February, 


2d 


" 28 or 29. 


August, 


8th « 


31 


March, 


3d 


" 31 days. 


September, 


9th " 


30 


April, 


4th 


« 30 " 


October, 


10th " 


31 


May, 


5th 


« 31 « 


November, 


11th ^' 


30 


June, 


6th 


" 30 " 


December, 


12th '< 


• 31 



« 



u 



a 



u 



6i 



The number of days contained in each month may be remembered 
by recollecting that the months are long and short aUematelyy with the 
exception of August, which, as well as July, is long. 

228. A true yeavy also called a solar or tropical year^ is the 
exact time in which the earth makes a revolution around the 
sun, or 365 d. 5 h. 48 m. 49.7 sec 

227. The common year of 365 days comes short of the true 
year 5 h. 48 m. 49.7 sec., or 1 day, lacking only 44 m. 41.2 sec, 
in 4 years, so that an approximate correction of the calendar 
can be made by having every fourth year of 366 days. 

But, by making every fourth year a leap year, there will be a 
gain in the calendar of 18 h. 37 m. 10 sec. in 100 years, or a 
little over 3 days in 400 years ; hence, a second approximate 
correction can be made by having only every fourth of the cen- 
tennial years a leap year. Hence, 

Every year whose number can be divided by 4 without a re- 
mainder, exc&pt centennial years, and every centennial year 
whose number can be divided by 400 withaiU a remaindery is a 
leap and the others common years. 

A common year has 8760 hours, equal 525600 minutes, or 31536000 
seconds. 



Give the Calendar Months, their names, order, and days. How may the 
nuniber of days contained in each month be remembered ? What is a true 
year ? What years are leap years, and what years conmion years ? 
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228. Countingr. 

12 units make 1 dozen. 
12 dozen, 1 

20 units, 1 

5 scores, 1 



gross, 
score, 
hundred. 



229. Paper. 

24 sheets make 1 quira. 
20 quires, 



2 reams, 
5 bundles, 

230. Capacity. 

make 



1 ream. 
1 bundle. 
1 bale. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



busheL 
busheL 
busheL 
busheL 
busheL 
busheL 
quintaL 

centaL 
barrel, 
barrel. 



56 pounds of rye 

56 pounds of com, 

60 poimds of wheat, 

60 pounds of beans, 

60 pounds of potatoes, 

60 pounds of clover-seed, 
100 pounds of fish, 
100 pounds of grain, 
196 pounds of flour, 
200 pounds of beef or pork, 

Meat, either of Indian com or ryCy is usually estimated at 50 pounds 
to a bushel, and wheat hran at 20 pounds to a bushel. 

A quarter of grain, in England, is equal to 8 Imperial bushels, or to 
560 pounds. 

1. How many grains in 2 pennyweights? In 3 penny- 
weights ? In 4 pennyweights ? 

2. In 40 pennyweights how many ounces ? 

3. How many ounces in 3 Troy pounds? In 12 Troy 
pounds? 

4. How many ounces in 3 avoirdupois pounds ? 

5. In 60 hundred- weight how many tons ? In 80 hundred- 
weight ? In 100 hundred-weight ? 

6. How many yards in 2 rods ? In 5 rods ? 



Bepeat the Tahle of Counting. Of Paper. Of Capacity. How is meal 
estimated to a bushel ? Wheat bran ? Quarter of groin ? 
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Solution. Since there are 5^ yards in 1 rod, there are in 2 rods 2 
times 5^ yards ; 2 times 5 yards are 10 yards, and 2 times ^ a yard are 
1 yard ; 10 yards and 1 yard are 11 yards. Therefore, etc, 

7. In 30 feet how many yards ? In 45 feet ? In 48 feet ? 

8. How many square yards in 2 square rods ? In 3 square 
rods? 

9. In 54 cubic feet how many cubic yards ? 

10. In 10 gallons, how many quarts ? In 15 gallons ? 

11. How many rods in 11 yards ? In 22 yards ? 

Solution. Since there is in 5 J yards, or in 11 half yards, 1 rod, 
there are as many rods in 11 yards, or 22 half yards, as 11 half yards 
are contained times in 22 half yards, which are 2. Therefore, etc, 

12. How many minutes in 3 degrees ? In 5 degrees ? 

13. How many quarts in 7 pecks ? In 10 pecks ? In 12 
pecks ? 

14. How many square rods in | of an acre ? In f of an 
acre ? In J of an acre ? 

Solution. Since in 1 acre there are 160 square rods, in ^ of an 
acre there must be ^ o/* 160 square rods, or 4:0 square rods ; and if 
1 fourth is 40 square rods, 3 fourths must he 3 times 40 square rods, or 
120 square rods. Therefore, etc. 

15. How many minutes in § of an hour ? In f of an hour ? 
In -f^ of an hour ? In |^ of an hour ? 

16. How many pounds in f of a bushel of wheat ? In | 
of a bushel of com ? In ^ of a barrel of beef? 

17. What part of a furlong is 5 rods ? Of a pound Troy is 
8 ounces ? Of a cubic yard is 18 cubic feet ? 

Solution. Since 1 furlong is 40 rods, 5 rotfe are -^z^^ of a 
furlong. Therefore, etc. 

18. What part of a hogshead are 15 gallons ? Of a bushel 
are 24 quarts ? Of a day is 18 hours ? 

19. What part of an acre is 120 rods ? Of a bushel of 
wheat are 48 pounds ? Of a barrel of beef are 60 pounds ? 

Review Questions. What is Arithmetical Analysis? (76) What is a 
Rule ? (11 ) What is a Formula ? (69) What is a Solution ? (10) An Op- 
eration? (8) An Answer? (9) 
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DECIMAL WEIGHTS AND MEAS- 
URES. 

231. The Metric Syistein of weights and measures, author- 
ized by Congress, in 1866, to be used in the United States, is 
formed according to the decimal scale. 

The Higher Denominations of a weight or measure ar© 
expressed by prefixing to the name of its principal unit, 

Deka, Hecto, Kilo, Mtria, 

10, 100, 1000, 10000; 

and the Lower Denominations by prefixing 

Deci, Centi, Milli, 

10th, 100th, 1000th. , 

J32, The Meter, the principal unit for the measure of 
length, is very nearly one ten-millionth of the distance on the 
earth's surface from the equator to the pole. 

rFa.'ble. 

10 millimeters (mm.) make 1 centimeter (cm.), equal to .8937 inch, 

10 centimeters, 1 decimeter, 3.937 inches. 

10 decimeters, 1 meter (me.), 39.37 inches. 

10 meters, 1 dekameter, 393.7 inches. 

10 dekameters, 1 hectometer, 328 feet 1 inch. 

10 hectometers, 1 kiloTueter (km.), S2S0 feet 10 in. 

10 kilometers, 1 myriameter, 6.2137 miles. 

The meter is used as the unit of measure for all common lengths and 
distances. It is about 3 feet 3 inches, and 3 eighths of an inch in length. 

The kilometer is taken as the unit in measuring long distances, as 
the length of roads, distances between cities, etc. It is about 200 
rods, or | of a mile. 

25 millimeters nearly replace the inchj 3 decimeters, the foot, 6 
meters, the rod, and 1600 meters, the mile. 



How is the Metric System fomied ? How are the Higher Denominations 
of eiuii weight or measure expressed? The Lower Denominations ? To 
what 1$ tlie. Metter equal 1 Kepeat the Table. About how m ach is a Meter ? 
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233. The Square Meter, the principal unit for the measure 
of surface^ is the square whose side is one meter. 

Ta"ble. 

lOO^^. millimeters (mm.*), make 1 sq. centimeter (cm.*), = .00155 sq.in. 
100 sq. centimeters, 1 aq. decimeter, .1076 sq. ft. 

100 sq. decimeters, 1 sq. meter (m.*), 1.196 sq. yd 

Since the side of a square meter b 1 meter, or 10 decimeters, a 
square meter is equal tolO X 10=^1 00 square decimeters; since the 
side of a square decimeter is 1 decimeter, or 10 centimeters^ a square 
decimeter is equal tol0X10=l^^ square centimeters, etc. Hence, 

The scale is 100, and two orders of figures must be allowed to 
each denomination. 

234* The Are, the principal unit in measuring land^ is a 
square whose side is ten meters. 

rFa.'ble* 

100 centiares make 1 are (ar.)^ equal to 119.6 sq. yd. 

100 ares, 1 hectare (ha.), . 2.471 acres. 

A centiare^ or square meter, is about 1^ square yards, and a hectare 
about 2-^ acres. 
40 ares nearly replace an acre of common surface measure. 



235. The Cubic Meter, the principal unit for the measure 
of volume, is the cube, whose edge is one meter. 

'X*CL'ble« 

1000 cu. millimeters (mm.'),make 1 cu. centimeter (cm.*), =.061 cu. in. 
1000 cu. centimeters, 1 cu. decimeter, 61.022 cu. in. 

1000 cu. decimeters, 1 cu. meter (m.*), 1.308 cu. yd. 



To what is the square Meter equal ? Repeat the Table. What is the 
Are ? Repeat the Table. How much is a centiare ? A hectare % What 
Bearly replaces the acre ? What is the cubic Meter % Bepeat the Tabk. 
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Since the edge of a cubic meter is 1 meter, or 10 decimeters, a 
cubic meter is equal to 10 X 1^ X 1^ = 1^00 cubic decimeters; since 
the edge of a cubic decimeter is one decimeter, or 10 centimeters, a 
cubic decimeter is equal tolOXl^XlO^ 1000 cubic centimeters^ 
etc. Hence, 

The scale is 1000, and three orders of figures must be allowed to 
each denomination. 

236* The liiter, the principal unit for liquid or dry measure, 
is a cubic decimeter. 

rFcL'ble. 

10 milliliters make 1 centiliter (c\,), equal to .338 fluid oz. 
10 centiliters, 1 deciliter, .845 gill. 

10 deciliters, 1 liter (It.), 1.0567 quarts. 

10 liters, 1 dekaliter, 2.6417 gallons. 

10 dekaliters, 1 hectoliter (hi.) 26.417 gallons. 

10 hectoliters, 1 kiloliter, 264.17 gallons. 

The liter is used in measuring liquids, and is about 1^ liquid quart 

The hectoliter is used in measuring grains and like articles, and is 
2.837 bushels, or about 2^ bushels, or ^ of a barrel ; a liter is very 
nearly .908 of a dry quart. 

4 liters a little more than replace the liquid gaUotiy and 35 liters very 
nearly the common bushel. 

A milliliter is equal to 1 cubic centimeter ; a centiliter is equal to 10 
cubic centimeters. 

237« The Stere, the principal unit for measuring wood, is 
a cubic met^r, or 1000 liters. 

Ta,"ble« 

10 decisteres make 1 stere (st.), equal to 1.308 cubic yards. 

10 steres, 1 dekastere, 13.08 cubic yards. 

36 decisteres, or 3.6 steres, very nearly replace the common cord. 

What is the Liter ? Repeat the Table. For what is the liter used ? 
About how much is a liter? For' what is a hectoliter used? About how 
much is a hectoliter ? What nearly replaces the liquid gallon ? The com- 
mon bushel ? What is the Stere ? Repeat the Table. What very nearly 
replaces the common cord ? 

14 



equal to .1543 


grains. 


1.543 


a 


15.432 


(( 


.3527 


av. oz. 


3.5274 


a 


2.2046 


av. lb. 


22.046 


a 


220.46 


u 



158 PRACTICAL ARITHMETIC. 

238* The Gram, the principal unit of weights, is the 
weight, in a vacuum, of a cubic centimeter of distilled water, at 
its greatest density. 

Ta"ble. 

10 milligrams make 1 centigram, 

10 centigrams, 1 decigram, 

10 decigrams, 1 gram (gm.), 

10 grams, 1 dekagram, 

10 dekagrams, 1 hectogram, 

10 hectograms, 1 kilogram, (k.), 

10 kilograms, 1 myriagram, 

10 myriagrams, 1 quintal, 

10 quintals, 1 millier, or tonneau (t.), 2204.6 " 

The kilogram J or, for brevity, kilo, is the ordinary weight of com- 
merce. It is about 2-^ pounds. 

The tonneau (pronounced tonno), or metric ton, is used in weighing 
heavy articles, and is about 2200 pounds. 

The gram is used in mixing medicines, weighing letters, gold, jewels, . 
etc. '28 grams nearly replace an avoirdupois ounce ; and ^ kilo, a 
Uttle more than a pound. 

339t In expressing Metric Weights and Measures, by figures, 
the decimal point, as in United States Money, is placed between 
the unit, and its subdivisions written as decimal orders. 
• One, two, or three orders of figures must be allowed to each 
denomination lower than the unit, according as the scale is 10, 
100, or 1000. Thus, 

3 kiloliters, 7 hectoliters, 2 dekaliters, 5 liters, 6 centiliters, is writ- 
ten, as liters, 3725.06 It. 

4 cubic meters, 630 cubic centimeters, as cubic meters, 4.00063 m3. 

340. The integer of a metrical expression may be read as a 
number of its primary unit ; and the decitnal part^ if any, as a 
number of the lowest denomination denoted. Thus, 

What is the Gram ? Repeat the Table. What is the kilogram called for 
l>revity ? About how much is a kilo? A tonneau? What very nearly 
rci^lafes the avoircUipois ounce? The pound? How is the decimal point 
■pli -iid? ' .• • • • 
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860.075 kilos may be read as three hundred sixty kilos, and seventy- 
five grams. 

36.15 meters, as thirty-six meters, and fifteen centimeters. 

Cojnparati^^e Tattle- 



A meter 


— 


39.37 inches. 


An inch 




.0254 meter. 


A meter 




3.28 feet. 


A foot 




.3048 meter. 


A meter 


— 


1.0936 yards. 


A yard 




.9144 meter. 


A kilometer 


— .- 


,62137 mile. 


A mile 




1.6093 kilometers. 


A sq. meter 




1550 sq. inches. 


A sq. inch 




.0006452 sq. meter. 


A sq. meter 




10.76 sq. feet. 


A sq. foot 




.0929 sq. meter. 


A sq. meter 




1.196 sq. yards. 


A sq. yard 




.8361 sq. meter. 


An are 




3.953 sq. rods. 


A sq. rod 




.2529 are. 


A hectare 


-_ 


2.471 acres. 


An acre 




.4047 hectare. 


A hectare 




.00386 sq. mile. 


A sq. mile 


^__ 


259 hectares. 


A liter 




33.81 fluid oz. 


A fluid oz. 




.02958 liter. 


A liter 




1.0567 quarts. 


A quart 


— 


.9465 liter. 


A liter 




.26417 gallon. 


A gallon 




3.786 liters. 


A hectoliter 




2.837 bushels. 


A bushel 


'__ 


.3524 hectoliter. 


A liter 




61.022 cu. inches. 


A cu. inch 




.01639 liter. 


A hectoliter 




3.531 cu. feet. 


A cu. foot 




.2832 hectoliter. 


A stere 




1 .308 cu. yards. 


A cu. yard 




.7646 stere. 


A stere 




.2759 cord. 


A cord 




3.625 steres. 


A gram 


— 


15.432 grains. 


A grain 


— 


.0648 gram. 


A kilogram 




35.27 av. ounces. 


An av. oz. 




.0283 kilogram. 


A kilogram 




2.68 Tr. pounds. 


A Troy lb. 




.373 kilogram. 


A kilogram 




2.2046 av. pounds. 


An av. lb. 


— 


.4536 kilogram. 


A tonneau 




1.1023 tons. 


A ton 




.9071 tonneau. 



These equivalents are only determined approximately ; but are suf- 
ficiently exact for all ordinary business. 



How many inches make a meter 1 How many miles a kilometer ? Square 
inches a square meter ? Square rods an .are ? Acres a hectare ? Quarts a 
liter 1 Bushels a hectoliter ? Cords a stere 1 Grains a gram ? Pounds 
Troy a kilo ? Avoirdupois pounds a kilo ? Tons a tonneau 1 Meters an 
inch ? Kilometers a mile 7 Square meters a square yard ? Ares a square 
rod? Hectares an acre? Liters a quart? Hectoliters a hushel? Steres a 
cord? Grams a grain? Kilograms a pound Troy? Kilograms an avoir- 
dupois pound ? Tonneaux a ton ? 
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Head 

1. 1686.45 me. 

2. 537.125 k. 

3. 634.56 t 

4. 76.7 St. 

5. 100.56 ar. 



6. 2.006 m*. 

7. 517.5 hi. 

8. 3.1605 ha. 

9. 15.1005 m». 
10. 678.06 It. 



11. Write in figures thirty-one hectares and fifteen ares, as 
hectares. 

12. Write in figures seventeen and five tenths steres. 

13. Write in figures sixteen hundred meters and twenty-five 
centimeters. 

14. Express by figures one hundred thirty-two cubic meters, 
and seven thousand three cubic centimeters. 

15. Reduce 8.07018 kilometers to meters. 

Solution. Since in 1 kilometer there are 1000 metenty in 8.07018 
kilometers there must be 8.07018 times 1000 meters, or 8070.18 meters, 

16. Eeduce 16.85 grams to kilograms. 

Solution. Since in 1000 grams there is 1 kilogrcnn, there are as 
many kilograms in 16.85 grams as 1000 grams are contained times in 
10.85 grams, or .01685 kilogram. 

That is, to change fi^om a number of one denomination to an equiva- 
lent number of another denomination of the same weight or measure, 
we may 

Remove the decimal point one or more places to the right or leftt 
as the case may require, supplying ciphers if necessary, 

17. In 560.5 hectares, how many square meters ? 

18. In 5605000 square meters, how many hectares? 

19. In .0605 liters, how many centiliters ? 

20. In 6.05 centiliters, how many liters ? 

21. Express .01531 tonneau as kilograms. 

22. Express as millimeters and add, 31.55 meters, 9.005 me- 
ters, and 75 millimeters. Ans. 40.63mm. 

23. From 56 hectares take 156 ares. Ans. 54.44 ha. 

Hovr may we change from one denominatLon to another of the same 
weight or measure? 
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COMPARISON OF UNITS. 

241t The units of the metric and common systems may be 
readily compared by means of the Comparative Table (Art. 
240). 

1. In 125 meters how many feet ? 

Solution. Since in 1 meter there are 3.28 feety there will be in 125 
meters 125 tirnes S.2S feet, or 4.10 feet. 

Or, since in 1 foot there are .3048 meter, there will he as many feet in 
125 meters, as .3048 meter are contained times in 125 meters, or 410 
feet 

2. In 150 acres how many hectares ? 

3. In 2,5 hectoliters how many bushels ? Ans. 7.09 -f- t^. 

4. In 15 cords how many steres ? Ans. 64.375 steres, 

5. Reduce 16.25 kilos to pounds avoirdupois. 

6. How many tonneaux in 100 tons ? Ans, 90.71 tonneaux. 

CONVERSION OF PRICES OR RATES. 

212. When the price or rate per unit is given either in the 
common or in the metric system, it may be readily found for a 
corresponding unit in the other system, since 

The prices or rates mtcst have the same relation to each other 
flw have the magnitudes of the given units, 

1. If the price per kilogram is $.80 cents, what is it per 
pound ? 

Solution. If the price per hilogram is $.80, it must he per pound, 
which is .4536 times a kilogram, .4536 times $.80, or $.36-[-. 

2. The price per liter being $1, what is it per quart ? 

Ans, $.946-f-- 

3. The produce per hectare being 10 hectoliters, what is it 
per acre ? Ans, 4.047 hectoliters. 

4. The produce per acre being 45 bushels, what is it per 
hectare ? Ans, 111.195 bushels. 



How may the units of the metric and common system* be compared ? To 
what does the price or rate of units in the different systems correspond 1 

14* 
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DENOMINATE NUMBERS. 

243. A Denominate Number is a concrete number ex- 
pressing weight, measure, or currency. Thus, 

5 rods, 3 pounds, 2 ounces, 9 dollars, are each denominate 
numbers. 

A Simple Denominate Number expresses only units of a 
single denomination of a weight, measure, etc. 

A Compound Denominate Number expresses units 
of two or more denominations of the same kind of weight, 
measure, etc. Thus, 

5 rods 3 yards, 8 pounds 6 ounces, 7 dollars 3 dimes 2 cents, 
are each compound denominate numbers. 

REDUCTION. 

241. Reduction of Denominate Numbers is the pro- 
cess of changing their denomination, without changing their 

value. 

CASE I. 

245. To reduce from a higrher to a lower denom- 
ination. 

1. Let it be required to reduce 63 lb. oz. 10 pwt., to pen- 
nyweights. 

operation. 

63 lb. oz. 10 pwt. 

12 Since in 1 pound there are 1 2 ounces, 

in 63 pounds there are 63 times 12 
ounces, or 756 ounces. 

Since in 1 ounce there are 20 penny- 
756 oz. weights, in 756 ounces there are 756 

20 times 20 pennyweights; and 10 penny- 

TTjTT" weights added, make 15130 penny- 

weights. Therefore, etc. 
10 



126 
63 



15130 pwt., Ans. 



What is a Dendlhinate Number? A Simple Denominate Namber? A 
Compound Denominate Number ? Reduction of Denominate Numbers ? 
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Rule. Multiply the number of the highest denomination 
given by the number required of the next lower denomination 
to make one of that higher, and to the product add the num- 
ber, if any^ of the lower denomination, 

Proceed in like manner till the whole is reduced to the 
required denomination. 

IBsca/iiiples. 

Reduce 
2. 3 T. 15 cwt. to pounds.* 6. 583 A. 130 P. to square rods. 



7. 17 cords to cubic inches. 

8. 27 feu. 3 pk. to pints. 

9. 5° 6' 15'' to seconds. 



3. 2 lb. 8 oz. to drams. 

4. 9 miles to rods. 

5. 98 gal. 1 pt. to pints. 

10. In 5 fur. 12 rd. 4 yd. how many feet ? 

11. In 365 d. 5 h. 48 m. 50 sec. how many seconds ? 

12. In 24 hhd. 18 gal. 2 qt. how many pints ? 

13. In 17 m. 6 fur. 22 rd. 4 yd. 2 ft. 7 in. how many inches ? 

14. In 75 bu. 3 pk. 5 qt. how many quarts ? 

15. In 4 cwt. 99 lb. 10 oz. 12 dr. how many drams ? 

16. In 180 degrees how many seconds ? 

216. The rule also applies when the denominate number is 
a common fraction or decimal, 

17. Reduce f of a gallon to pints. 

V OPERATION. 

^X4 = Vqt. ; ^ X 2 = ^ = 3^ ^tiAns. 

Since in 1 gallon there are 4 quarts, in ^ of a gallon there are ^ of 
4 quarts, or ^ quarts. 

Since in 1 quart there are 2 pints, in ^ quarts there are J^ of 2 
pints, or ^ = 3^ pints. 

18. Reduce ^ of an acre to square rods ? 

19. In I of a yard how many quarters ? 

20. In 9f days how many minutes ? 

21. What part of a pennyweight is x/yry ^^ ^ pound ? 

What is the Rule? 
4f For answers, see corresponding examples in Case II. 
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22. Express ^f ^ of a cwt. in terms of a pound. 

23. Reduce .146 cwt. to ounces. 

OPERATION. 

.145 X 100 = 14.5 lb. ; 14.6 X 16 = 232 oz. Ans. 

24. In .0003 weeks how many minutes ? 

25. In 6.35 miles how many feet ? 

26. In .1756 kilometers how many meters ? 

27. What part of a quart is .0015 of a hogshead ? 

28. How many mills in $15.69 ? 

29. How many kilograms in 3.675 tonneaux ? 

30. How many square rods in .94375 of an acre ? 

V CASE II. 

247. To reduce fk-om a lower to a higher denom- 
ination. 

1. Let it be required to reduce 15130 pennyweights to 
pounds. 

OPERATION. Since in 20 pennyweights there is 

2|0 ) 1513|0 pwt. ^ ounce, in 16130 pennyweights there 

are as many ounces as 20 penny- 

12 ) 756 . . 10 pwt. weights are contained times in 15180 

pennyweights, which are 756 times, 

63 lb. and a remainder of 10 pennyweights. 

Arts, 63 lb. oz. 10 pwt. Since in 12 ounces there is 1 pound, 

in 756 ounces there are as many 
pounds as 12 ounces are contained times in 756 ounces, or 63 times. 

BuLE. Divide the given number by the number of its de- 
nomination required to make one of the next higher, and re- 
serve the remainder, if any. 

Proceed in like manner toith the quotient, and so continue 
till the whole is reduced to the required deno7nination. 

The numher of the required denomination, with the several 
remainders, if any, will be the answer. 

Review Questions. What is a Denominate Number? (243) A Sim- 
ple Denominate Number? (243) A Compound Denominate Number? (243) 
A Measure? (197) A Weight? (200) Explain the operation. Repeat 
the Rule. 
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Reduce 

2. 7500 pounds to tons. 

3. 640 drams to pounds. 

4. 2880 rods to miles. 

5. 785 pints to gallons. 

10. In 3510 feet how many fiirlongs ? 

OPERATION. 

3)3510, ft. 



6. 93410 square rods to acres. 

7. 3760128 cubic in. to cords. 

8. 1776 pints to bushels. 

9. 18375 seconds to degrees. 



5^)1170, yd. 
2 2 



11 2340, hlf. yd. 



40)212. . 8 hlf. yd. = 4 yd. 



Here, to divide 1170 by 6 J, 
we first reduce both numbers 
to halves, by multiplying by 2, 
and have 2340 halves to be 
divided by 11 halves, which 
gives 212, and a remainder of 
8 halves = 4. 



14. 2429 quarts to bushels. 

15. 127916 drams to cwt. 

16. 648000 seconds to degrees. 



5..12rd. 
Ans, 5 fur. 12 rd. 4 yd. 

Ercduce 

11. 31556930 seconds to days. 

12. 12244 pints to hogsheads. 

13. 1129171 inches to mHes. 

17. Reduce 3^ pints to the fraction of a gallon. 

OPERATION. 

3f = V; V^-^2 = V^qt.; J^-5-4 = f gal. Ans. 

Since in 1 quart there are 2 pints, in 3f = -^ pints there are as 
many quarts as 2 pints are contained times in ^ pints, which are ^. 
times. 

Since, in 1 gallon there are 4 quarts, in ^ quarts there are as many 
gallons as 4 quarts are contained times in ^, which is f of a time. 

18. Reduce 70 square rods to a fraction of an acre. 

19. In 1 J quarters how many yards ? 



Review Questions. Repeat the Table of Troy Weight. (203) The 
Table of Avoirdupois Weight. (204) Of Linear Measure. (205) Of Sur- 
face Measnie. -f 2iO) What is a Surface ? (206 ) The area of a^gare ? {207) 
A Square 1 (209) ABectan^el (210) 
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20. In 13920 minutes how many days ? 

21. What part of a pound is J of a pennyweight ? 

22. Express f of a pound in terms of a hundred-weight. 

23. Beduce 232 ounces to a decimal of a hundred-weight. 

OPBRATIOX. 

232 -^ 16 = 14.5 lb. ; 14.5 — 100 = .145 cwt. Ans 

24. In 3.024 minutes how many weeks ? 

25. In 33528 feet how many miles ? 

26. In 175.6 meters how many kilometers ? 

27. What part of a hogshead is .378 of a quart ? 

28. How many dollars in 15690 mills ? 

29. How many tonneaux in 3675 kilograms ? 

30. How many square acres in 151 square rods. 

CASE III. 

248. To reduce a fi*action of a given denomination 
to integers of lower denominations. 

1. Let it he required to reduce f of a pound Troy to equivar 
lent integers. 

OPEBATiox. Since 1 pound eqaals 12 ounces, 

§ X 12 = V :^ 104 oz. f of a pound equals {^ of 12 ounces, 

I X 20 = iJi = 13* pwt. •" l?i ""■"=«* 

Jrtj^ 04 o Since 1 ounce equals 20 penny- 

J Q weights, § of an ounce equals f of 

Ans. 10 oz. 13 pwt. 8 gr. g^ pennyweights, or 13^ penny- 
weights. 

Since 1 pennyweight equals 24 grains, ^ of a pennyweight equab i 
of 24 grains, or 8 grains. 

Therefore, {^ of a pound Troy is equal to 10 oz. 13 pwt. 8 gr. 

Rule. Multiply the fraction by the number required of the 
next lower denomination to make one of its denomination, and 
reduce the result, if possible, to a whx)le or mixed number. 

Proceed in like mxinner vnth the fractional parts, if any, 
and so continue till reduced a^ required. 



Explain the operation. Repeat the Bale. 
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2. Reduce f of a furlong to equivalent integers.* 

3. Reduce ^ of a hogshead to equivalent integers. 

4. Express in integers ^| of a week. 
6. Find the value of ^^ of a degree. 

6. Find the value of JJ of a hundred-weight. 

7. Reduce .282 of a ton to equivalent integers. 

FIRST OPERATION. SECOND OPERATION. 

.282 X 20 = 5.64 cwt. .282 

20 



.64 X 4 == 2.56 qr. cwt. 5.640 

4 

.56 X 25 = 14 lb. qr. 2.560 

25 

Arts. 5 cwt. 2 qr. 14 lb. 2.800 

11.20 
It is often most convenient to multiply the decimal ir ^ j r./%/% 
part, without re-writing it, as in the second operation. 

8. Reduce .875 of a hogshead to equivalent integers. 

9. Reduce .4765625 of a mile to equivalent integers. 

10. What is the value of .09375 of an acre ? 

11. Reduce 5.141 tons to equivalent integers. 

12. What is the value of .761 of a day ? 

C A S E I V. 
249. To reduce integers of lower denominatioiis to 
a fraction of a hig^her denomination. 

1. Let it be required to reduce 10 oz. 13 pwt. 8 gr. to an 
equivalent fraction of a pound. 

OPERATION. Since 24 grains 

8 gr. = ^ pwt. = ^ pwt. equal 1 pennyweight, 

13 J pwt. = ^- pwt. = ^- -f- 20 = f oz. ^ g^^°» ®q"al ^, or 
lOfoz. =A?oz. =^-5- 12 = fib. *» of a pennyweight. 
^ * ^ ^ Since 20 penny- 

Explain the operation of example 1. 
* For answers, see oonresponding examples in Case IV. 
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weights equal 1 ounce, V- pennyweights equal ^ of ^, or } of an 
ounce. 

Since 12 ounces equal 1 pound, ^ ounces equal ^ of ^, or j- of a 
pound. 

BuLE. Reduce the number of the lowest denomination to a 
fraction of the denomination next higher, and write it as a 
fractional part of the number of that higher denomination, 
Reduce the number thus formed, in like manner as before, and 
so continue till all the numbers are reduced as required, 

2. Reduce 35 rd. 3 yd* 2 in. to an equivalent fraction of 
a furlong. 

3. Keduce 2 qt. 1 pt. 1 gi. to an equivalent fraction of a 
hogshead. 

4. Beduce 3 d. 4 h. to an equivalent fraction of a week. 
6. Reduce 21' 25^" to an equivalent fraction of a degree. 

6. Reduce 2 qr. 20 lb. 13 oz. 5J dr. to an equivalent fraction 
of a hundred-weight. 

7. Reduce 5 cwt. 2 qr. 14 lb. to an equivalent decimal of a 
ton, 

FIRST OPERATION. SECONI> OPERATION. 

141b. = 14 -J- 25 = .56 qr. 25)14.00 lb. 



2.56 qr. =2.56-f- 4 = .64 cwt. 4)2.56 qr. 

5.64 cwt. = 5.64 -^ 20 = .282 T. Ans, 20 ) 5.640 cwt. 

.282 T. Jns. 

The second operation, which is an abridged form of the first, is gen. 
erally preferred, on account of its conciseness. 

8. Reduce 55 gal. qt. 1 pt. to an equivalent decimal of a 
hogshead. 

9. Reduce 3 fur. 32 rd. 8 fb. 3 in. to an equivalent decimal of 

a mile. 

-■ ' ' - • 

What is the Rule? Explain the operation. ■ 
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10. Beduce 15 square rods to an equiyalent decimal of an 
acre. 

11. Express 5 T. 2cwt. 3 qr. 71b. as a mixed decimal of a 
ton. 

12. What is the value of 18 h. 15 m. 50.4 sec. in the decimal 
of a day ? 

250i When it is required to find the part that one com- 
pound denominate number is of another (Art. 174), 

Reduce the numbers to the same deTiorrdnatwny and divide 
the number denoting the part by that taith which it is com- 
pared. 

13. What part of 1 lb. 4 oz. 12 pwt. 12 gr. is 2 oz. 15 pwt. 
10 gr. ? Ans. J. 

14. What part of 7 bu. 1 pk. is 2 qt. 1 pt. ? Ans, ^l^. 

15. What part of 3 acres is 1 A. 26 P. ? Ans. fj. 

16. What part of 1 T. 6 cwt. 16 lb. 10 oz. is 10 cwt. 46 lb. 
4 oz. ? Ans, #. 

17. What decunal of 148 m. 4 fur. is 18 m. 4 for. 20 rd. ? 

Ans, .125. 

18. What decimal of 7w. 4d. is 2d. 17m.? 

Ans, .0379585-1". 

19. What decimal of 45 T. 15 cwt. 25 lb. is 6 T. 10 cwt. 
75 lb. ? Ans, .142857-f . 

APPLICATIONS. 

1. If a silver pitcher weighs 2 lb. 3 oz. 6 pwt., how many 
pennyweights is its weight ? Ans. 546 pwt. 

2. What is the cost of 3 cwt. 63 lb. of flour, at 5 cents a 
pound? Ans, $18.15. 

3. How many acres in a rectangular field 80 rods long by 
65 rods wide ? Ans, 32 A. 80 P. 



How do you find the part that one compound denominate number if of 
another? 

16 
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• 

4. How many bottles, holding 1 qt. 1 pt. each, will be re- 
quired to bottle a hogshead of wine ? Ans, 168 bottles. 

5. What will be the cost of excavating a mass of earth 
100.14 feet long, 12.45 feet wide, and 10 feet deep, at 20 cents 
a cubic yard ? Ans, $92.351+« 

6. What sum can be saved in 40 years by rising 45 minutes 
earlier, 300 days of each year, if an hour is worth 15 cents ? 

Ans. $1350. 

7. A farm consists of exactly 788436 square feet ; what is 
its value, at f of a dollar per square rod ? Ans. $1810. 

8. How many tons of iron, at 3 cents a pound, can be bought 
for $353.79 ? Ans. 5 T. 17 cwt. 3 qr. 18 lb. 

9. What is the value of a range of wood, 100 feet long, 4 
feet wide, and 12 feet high, at $5 per cord ? 

10. Which are the leap years between 1866 and 1873 ? 

11. How many square yards of carpeting will be required to 
carpet a room 24 feet long and 18 feet wide ? Ans. 48 yards. 

12. What is the cost of 2 T. 5 cwt. 2 qr. 20 lb. of beef, at 
$9 per hundred-weight ? Ans. $411.30. 

13. If you are 16 y. 3 w. 18 h. 30 m. old, how many minutes 
have you lived, allowing that every fourth year was leap year ? 

Ans. 8446710 minutes. 

14. At $3.50 a gallon, how much wine can be bought for 
$264.25 ? Ans. 1 hhd. 12 gal. 2 qt. 

15. At $9 a hundred-weight, how much beef can be bought 
for $229.05 ? Ans. 1 T. 5 cwt 1 qr. 20 lb. 

16. How many more minutes in March than in February of 
1868 ? Ans. 2880 minutes. 

17. When the distance between two places is 31.5 kilo- 
metres, how many miles are they apart ? 

Ans. 19m. 4 fiip. 23 rd. 6.7584ft. 

Review QuESTioys. What is a Cube? (213) A Becungalar Solid? 
(214) Table of Solid Measure ? (214) A cord of wood ? (214) A perch oF 
mMonry ? Table of Liquid Measure ? (21 5) Table of Diy Measuie % (216) 
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18. How many cords of wood in a load piled in two tiers, 
each 4 feet wide and 6J feet high, the length of the wood being 
4 feet? Ans. 1 C, 5 c. ft. 

19. What is the value of .9628 of a common year ? 

Ans. 351 d. 10 h. 7 m. 40.8 sec. 

20. How many hectoliters are 80 hu. 2 pk. ? 

Ans. 28.3682 hectolitres. 

21. If a pound Avoirdupois of opium be divided into doses 
of 16 Troy grains each, and sold at 20 cents a dose, how much 
will it amount to ? Ans. $93.33J. 

22. What is the cost of .695 ton of nails, at 8 cents a 
pound ? Ans. $111.20. 

23. What decimal of 4 d. 3 h, is 2 w. 6i d. ? Ans. 4.909+. 

24. If the length of a degree of longitude on the equator 
be taken at 69^ miles, instead of 69.16, the true length, how 
much too large will it make the equatorial circumference of the 
earth ? Ans. 122 m. 3 fur. 8 rd. 

25. If a comet move at the rate of 40' 30" per minute, how 
long will it be in moving through 60° 45' ? Ans. 1 h. 30 m. 

26. There is a house 112 feet long, and each of the two 
sides of the roof is 25 feet wide ; how many shingles will it 
take to cover it, if it require 6 shingles to cover a square foot ? 

Ans. 33600 shingles. 
ADDITION. 

251 • 1. Let it be required to find the sum of 5 cwt. 
2 qr. 10 lb., 2 cwt. 2 qr. 17 lb., and 10 cwt. 3 qr. 21 lb. 

For convenience, we write the numbers 
so that units of the same name stand in the 
same column, and begin at the right to add. 
21, 17, 10, are 48; 48 lb. are equal to 1 
qr. 23 lb. ; we write the 23 lb., and add the 
1 qr. in with quarters. 
Ans. 19 23 h 8, 2, 2, are 8 ; 8 qr. are 2 cwt. qr.; 

we write the qr., and add the 2 cwt. in with hundred-weights. 

Bevibw Questions. For what is Circular Measure used ? (217) What 
is a Cirde? (218) The circumference of a circle? (219) An Arc? (220) 
A Diameter? (221) Repeat the Table of Circular Measure. (223) 



OPERATION. 




cwt. (p. 


lb. 


5 2 


10 


2 2 


17 


10 3 


21 
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2, 10, 2, 5| are 19; 19 cwt. we write. 

Therefore, the sum required is 19 cwt. qr. 28 IK 

Rule. Write the numbers so thcut units of the same name 
shaM stand in the sams column. ^ 

Beffin at the rights add ea>ch column, and reduce the swm, to 
the next higher denomination ; write the remaindevy if any, 
and add the quotient with the next column. 

Pboof. The same as in simple numbers. 

(2.) (3.) 

lb. o>. pwt. gr. M. for. rd. yd. fk. in. 

7059 78 5 30 417 

5667 68 3 10 351 

9568 60 3 14 026 



Sum 21 11 18 207 4 15 4 J 2 

or 

Proof 21 11 18 207 4 15 4 1 8 

In example S, the ^ yard in the sum is equal to 1 ft. 6 in. ; by so 
considering it, and adding, a form of answer is obtained without a frac- 
tion. • 



A. 

120 


(4-) 
p. 

131 


sq. yd. aq. ft. 

25 6 




d. 

121 


(5.) 

h. m. 

16 45 


sec 

16 


243 


10 


3 6 






20 86 


5 


6 


116 


6 2 




It 


6 10 





370 
Or 370 


98 
98 


4| 4 
6 1 


gq. in. 

108 


8 
147 



19 30 


12 
32 



The second form of the answer to example 4 is obtained by regard- 
ing the } yd. as equal to 6 sq. ft 108 sq. in., and adding it to the 4 sq. 
yd. 4 sq. ft. 



Explain the operation. Repeat the B;ale. What is the Pkoof f Hoir 
may the fraction in the answer to example 3 ke eonridered? 
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6. Add 340 cu. yd. 18 cu. ft. 1312 cu. in., 748 cu. yd, 9 cu. ft. 
716 cu. in., 130 cu. yd. 6 cu. ft. 310 cu. in., and 7 cu. yd. 20 
cu, ft. 1642 cu. in. 

7. Add 120 gal. 2 qt. 1 pt., 258 gal, 136 gal. 1 qt. 1 pt, and 
118 gal. qt. 1 pt. Am. 10 hhd. 3 gal. qt. 1 pt 

8. Add 14 bu. 2 pk. 5 qt., 23 bu. 3 pk., 8 bu. 7 qt., 19 bu. 

1 pt., and 59 bu. 4 qt. 

9. Add 6° 27' 48", 3° 32' 12", 8° 20' 30", 1° 39' 31", 9*» 69' 
48", and 7° 46' 41". Ans. 37° 46' 30". 

10. What is the sum of 31 m. 5 fur. 30 rd. 2 yd., 42 m. 
6 ftir. 25 rd. 4 yd., 63 m. fur. 10 rd. 3 yd., 7 for. 17 rd. 5 yd., 
and 16 m. 16 rd. 4 yd. ? Ans, 154 m. 4 for. 21 rd. 1 yd. 1 ft. 6 in. 

11. What is the sum of 4 T. 11 cwt. 2 qr. 22 lb. 12 oz., 
16 cwt. 1 qr. 24 lb. 7 oz., 9 cwt. 11 lb. 15 oz., 3 T. 6 cwt. 1 qr. 

2 lb. 7 oz., 2 T. 9 cwt. 1 lb. 6 oz. ? 

Ans. 11 T. 12 cwt. 2 qr. 12 lb. 15 oz. 

12. What is the sum of 60 y. 90 d. 50 m., 6 y. 76 d. 1 h. 
57 m., 3 h. 58 m., 6 y. 1 d. 2 h. ? Ans, 72 y. 167 d. 8 h. 45 m. 

252i When one or more of the denominate numbers to be 
added are fractional, before adding. 

Reduce the fractional nurnbers to integers of lower denom- 
inations (Art. 248). 

13. Add .282 of a ton, and | of a hundred-weight. 

OPERATION. 

cwt. qr. lb. ^^ « « m • 

ooo rn 6 2 14 value of .282 T. is 6 cwt. 2 qr. 

* rt K ^^ ^h., and of ^ cwt. is 3 qr. 5 lb. ; and 

^ * adding, we have 6 cwt. 1 qr. 19 lb. 

Ans, 6 1 19 

14. Add f of a mile to -^^ of a furlong. Ans, 6 for. 28 rd. 



In the answer to example 4, how is the second form of answer obtained ? 
How do you proceed when one or more of the nombers to be added are frac- 
tional? 

160 



174 PRACTICAL ARITHMETIC. 

15. Add .6 of an acre, .85 of an acre, and 17 A. 32 P. 

16. Add J of a week, -^ of a day, and ^ of an hour. 

Ans, 3d. 1 h. 6m. ^6^ sec. 

APPLICATIONS. 

1. Bought three loads of hay ; the first weighed 1 T. 14 cwt. 
1 qr. 17 lb., the second 1 T. 2 qr. 17 lb., and the third 1 T. 2 qr. 
10 lb. ; what was the weight of the whole ? 

Ans, 3 T. 15 cwt. 2 qr. 19 lb. 

2. A miner has an ingot of silver weighing 11 lb. 4 oz. 
16 pwt. 11 gr., another weighing 2 lb. 5 oz. 6 pwt. 14 gr., and a 
third weighing 6 lb. 7 oz. 14 pwt. 17 gr. ; required the entire 
weight. Ans, 20 lb. 5 oz. 17 pwt. 18 gr. 

3. I have four pieces of rope ; the first is 2 yd. 2 ft. 7 in. 
long, the second ^^ of a mile, the third ^ of a furlong, and the 
fourth 3 yd. 1 ft. 11 in. ; what is the length of the whole ? 

Am, 37 rd. 2 yd. 1 ft. 6 in. 

4. In one range of wood are 50 c. 104 cu. ft. 172 cu. in., in 
a second, 30 c. 110 cu. ft. 100 cu. in., in a third, 45 c. 3 cord ft., 
and in a fourth 9 c. 56 cu. ft. 678 cu. in. ; how much wood in 
the four ranges ? 

5. What day of the year is the 16th of May in common 
years? Ans. 136th. 

6. A ship sailed east from Boston, the first day 4° 45', the 
second 3° 0' 45", the third 2° 25' 5", the fourth, 3° 10' 15" ; 
how far then was she from the place of departure ? 

Ans. 13° 21' 5". 

7. Through how many degrees of latitude does a ship pass 
in going from Philadelphia, latitude 39° 58' 24" north, to Cape 
of Good Hope, latitude 32° 24' 3" south ? Ans, 72° 22' 27". 

Review Questions. What is Time 1 (224) Repeat the Table of Time. 
(224) Give the names of the Calendar Months. (225) What is the length 
of a true year? (226) 





OPERATION. 


ewt. 


qr. lb. 


19 


2 17 


16 


3 15 
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8. My farm consists of three fields; the first containB 
5.88125 acres, the second of 19f acres, and the third of 41 A. 
17 P. ; how many acres does it contain ? Ans, 66 A. 98 P. 

SUBTRACTION. 

253* 1. Let it be required to find the 4^erence between 
19 cwt. 2 qr. 17 lb., and 15 cwt 3 qr' 16 lb. 

For convenience, we write the sub- 
trahend under the minuend, so that 
units of the same name stand in the 
same column, and begin at the right to 
subtract. • 

Ans, 3 3 2 15 lb. from 17 lb. leaves 2 lb., which 

we write. 
We can not take S qr. from 2 qr., but we can take 1 cwt from the. 19 
cwt, leaving 18 cwt., and the 1 cwt. taken is 4 qr., which added to the 
2 qr. makes 6 qri ; S qr. from 6 qr. leaves 3 qr., which we write. 
15 cwt from 18 cwt leaves 3 cwt, which we write. 
Therefore, the difference required is 8 cwt. 3 qr. 2 lb. 
Instead of making the upper number, 19 cwt., less by 1 cwt., the 
result would have been the same, if we had increased the correspond- 
ing lower number, 16 cwt, by 1 cwt. (Art. 45.^ 

KuLE. Write the less number under the greater, so that 
units of the same name shall stand in the same column. 

Beginning at the right, svhtraxst each denomination of the 
subtrahend from the corresponding denomination of the 
minuend. 

If the numher of any denomination in the subtrahend is 
greater than that of the same denomination in the minuend, 
increase the upper numher by as many units of that denomino/- 
tion as make one of the next higher, before subtraMng ; and 
consider the numher of the next higher denomination of the 
minuend diminished by one* 

Pboof. The same as in subtraction of simple numbers. 
Explain the operation. Eepeat the Bole. 
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XIacamples* 



(2.) (3.) 

lb. OB. pwt. gt. m. ftir. id* yd* ft> 

10 6 16 16 16 7 8 3 2 

8 3 19 11 11 6 29 4 1 



Ans. 2 2 ^16 5 5 18 4^ 1 



in. 



Troof. 10 6 15 16 or 5 18 4 2 6 

4. From 780 A. 40 P., subtract 396 A. 135 P. 

Am. 383 A. 65 P. 

5. Take 13 gal. 3qt. Ipt. from Ihbd. 2gal. Iqt. Opt. 3gi. 

6. Take 5 bu? 3 pk. 1 pt. from 60 bu. 1 pk. 7 qt. 

Ans, 54 bu. 2 pk. 6 qt. 1 pt. 

7. Take 310 d. 5 b. 45 m. from one common year. 

8. Subtract 10 cu. yd. 25 cu. ft. 1014 cu. in. from 23 cu. yd. 
13 cu. ft. 357 cu. in. Ans, 12 cu. yd. 14 cu. ft. 1071 cu. in. 

254* Wben one or botb of tbe given denominate numbers 
are fractional, before subtracting. 

Reduce the fractional number, or numberSy to integers of a 
lower denomination, 

9. From H lb. Troy,^subtract .17 lb. Troy. 

The value of fj lb. Troy is 7 oz. 

6 pwt. 16 gr., and of .17 lb. Troy is 

2 oz. pwt. 19.2 gr. ;. and, sabtract- 

ing, we have 5 oz. 6 pwt. 20.8 gr. 
5 5 20.8 

10. From f of a quarter, take f of a pound. 

Ans, 16 lb. 1 oz. 12 J dr. 

11. From -f of an acre take -^ of an acre. 

12. From J of a square yard take ^ of a yard square. 

13. Subtract ^ of a degree from .37 of a degree. 

Ans, 46^ seconds. 



■ • 


OPERATION. 






01. 


pwt. 


f- 


iilb. 


— 7 


6 


16 


.17 lb. 


— 2 





19.2 



How is obtained the second form of answer to example 3 ? When one o? 
both of the given denominate numbers are fractional, how do yon proceed ? 



OPERATION. 


y- 


mo. 


d. 


1865 


2 


9 


1819 


4 


16 
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2S5* The rule applies to finding the difference between 
two dates. 

14. What time elapsed between May 16, 1819, and March 
9, 1865 ? 

We place the numbers of the earlier 
date under those of the later, writing the 
number of the year, then in order the 
number of months and days, which have 
elapsed of the year, and, in subtracting, 
Ans. 45 9 24 count as many days to a month as are in 

the month named in the earlier date. 
Here, the month, that is named in the earlier date, has 31 days. 
It is quite common to count every month aa containing SO days, 
which, in^this case, would have given the difference 1 day less, and to 
that extent wanting in exactness. 

15. What time elapsed between Feb 14, 1807, and Sept. 5, 
1866 ? Jns. 59 y. 6 m. 19 d. 

16. What time elapsed between July 4, 1 o'clock, P. M., 
1776, and January 8, 6 o'clock, A. M., 1865 ? 

Ans. SS J. 6mo. 3d. 17h, 

Since the hours of the day begin to count from midnight, 6 o'clock, 
A. M., is 6 hours from that time, and 1 o'clock, P. M., 13 hours. 

17. What time elapsed between Oct. 14, 1492, and April 3, 
1865? 

18. What time elapsed between the termination of the 
American Bevolution, January 20, 1783, and the evacuation 
of Fort Sumter, April 14, 1861. Ans. 78 y. 2 mo. 25 d. 

APPLICATIONS. 

1. A forwarding house having received 20 T. 2qr. 141b. 
of fipeight has shipped 10 T. 13 cwt. 2 qr. 14 lb. by steamer, 
and the balance by sail vessel ; what quantity was sent by the 
latter conveyance ? Ans. 9 T. 7 cwt. 

2. Bought 7 cords of wood, and 2 c. 78 cu. ft. having been 
stolen, how much remains ? 

In Bubtracting dates, how many days are counted to a month ? Erom 
what time do the hours of the day b^gin to count ? 



r^ v.'.p ;■-/. 
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3. There are two citieS; 98 m. 5 fur. SrcL apart ; bow far is a 
man traveling between tbese cities firom one of tbem, if be 
is 12 miles 6^ furlongs from the other ? 

Ans, 85 m. 6 fiir. 39 rd. 

4. The longitude of Boston is 71° 3' 30" west of Green- 
wich, and that of San Francisco 122® 26' 48"; what is the 
difference ? Ans. 61® 23' 18". 

5. The latitude of New Orleans is 29® 57' 30" north, and 
that of Chicago 42® ; what is the difference ? 

6. How many days are there from the 5th of January till 
the 25th of the next June of a common year ? 

Solution. SI days in January, less 5 days =26 days of January; 
26 days of January -\- 2S days of February -\- SI days of "March -\- 
30 days of April +81 days of May -\- 25 days of June =171 daySj 
Ans, 

7. How many days from Feb. 22, to the next July 4tb, of 
a leap year ? Ans. 133 days. 

8. If a man was bom February 29, 1820, how many anni- 
versaries of his birth-day wiU he have had on February 29, 
1880 ? . Ans, 15. 

9. If September 21st is Monday, on what day wiU the 
25th of the next December be? 

Solution. The number of days between Sept. 21 and Dec, 25 is 
95 days, or 13 weeks 4 days; counting four days after Monday, the 25tk 
of December must be Friday. 

10. A farmer has in one crib 325||f bushels of com, in a 
second 43f bushels, and in a third 587 bu. 3 pk. 7 qt. Of this 
he will have to pay for rent 367 bu. 2 pk. 4 qt. ; to use for fat- 
ting cattle, 56 bu. 2 pk. 3 qt. ; for fatting hogs, 35 bu. 3 pk. 2 
qt., and will require for his own use 298 bushels ; how much 
will he have left to dispose of? Ans. 199 bu. 2pk. 



Rbview QuESTioirs. For what purposes are decimal weights and meas- 
ures generally adopted? (232) Upon what scale is the Metrical System 
formed f (239) 
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MULTIPLICATION. J 



ewt. 


qr. 


lb. 


OS. 


dr. 


m. 


ftir. 


rd. 


yd. 


ft. 




3 


6 


13 


16 

8 


1 


2 


15 


2 


1 

9 



6 2 4 15 8 

4. Multiply 3 hhd. 57 gal. 3 qt. 1 pt. by 11. 

Ans, 43 hhd. 6 gaL 2 qt. 1 pt. 

5. Multiply 36 d. 21 h. 48 m. 56 sec. by 6. 

6. Multiply 111 C. 7 c. ft. 7 cu. ft. by 12. 

Ana. 1343 C. 1 c. ft. 4 cu. ft 

7. Multiply 4 bu. 1 pk. 6 qt. 1 pt. by 7. 

Ans, 30 bu. 3 pk. 6 qt. 1 pt, 

Ezplftin the operation. Bepeat the Bale. What is the Proof? 



f 



256« 1. Let it be required to find the product of 4/bu.y3 pk. ., 
4 qt. 1 pt. multipUed by 7. ' ^ } / I 

OPERATION. For convenience, we he^j^yinik the 

bu. pk. qt. pt. lowest denomination to multiply. 
4 3 4 17 times 1 pt. are 7 pt., which equal 

7 3 qt 1 pt. ; we write the 1 pt, and re- 
. rj J^ Z 7 serve the 3 qt to add to the product 
Ans. t54 U / 1 of the quarts. 

7 times 4 qt are 28 qt, which, with the 3 qt added, jure 31 qt, or 
8 pk. 7 qt ; we write the 7 qt and reserve the 3 pk. to add to the 
product of the pecks. 

7 times 3 pk. are 21 pk., which, with the 3 pk. added, are 24 pk., 
or 6 bu. pk. ; we write the pk., and reserve the 6 bu. to add to the 
product of bushels. 

7 times 4 bu. are 28 bu., which, with the 6 bu. added, are 34 bu., 
which we write. 

Therefore, the product required is 34 bu. pk. 7 qt \ pt 

Rule. Beginning at the right, multiply the number of each 
denominaiiian in its order , and reduce each pTodwst to the next 
higher denomination ; tvrite the remainder , if any, and add 
the quotient to the neoct jrroduct. 

Fboof. The same as in multiplication of simple numbers. 

TTS-x-arTHLples* 

(2.) . (3.) 
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8. Multiply 17 A. 71 P. by 72. ^n«. 1265 A. 152 P. 

9. Multiply 2 lb. 7 oz. 9 pwt. 22 gr. by 50. 

Ans. 131 lb. 2 oz. 15 pwt. 20 gr. 

APPLICATIONS. 

1. What is the weight of 5 hogsheads of sugar, if each 
weighs 12 cwt, 1 qr. 23 lb. ? Ans, 3 T. 2 cwt. 1 qr. 15 lb. 

2. What is the weight of 12 spoons, if each weighs 1 oz. 12 
pwt. 20 gr. ?. 

3. If a car will take on 4 C. 56 cu. ft. of wood, how much 
wiU 8 cars take on ? Ans, 35 C. 64 cu. ft. 

4. If the daily motion of the moon is 13® 10' 35'', how much 
is it in 15 days ? Ans, 197° 38' 45". 

5. If 3 yd. 1^ qr. of cloth are required for one garfhent, how 
much is required for 14 ? 

6. How much molasses in 25 casks,^ if each contains 61 gaL 
1 qt. 1 pt. ? Ans, 1534 gal. 1 qt. 1 pt. 

7. If a man travel at the rate of 22 m. 7 fur. 32 rd. 4 yd. 
per day, how far can he travel in 56 days ? 

Ans, 1286 m. 5 fur. 32 rd. 4 yd. 

8. How much land in 9 farms, each containing 74 A. 87 P. 
4 sq. yd. ? Ans, 670 A. 144 P. 5 sq. yd. 6 sq. ft. 108 sq. in. 

DIVISION. 

257f 1. Let it be required to find the quotient of 34 bu. 
pk. 7 qt. 1 pt. divided by 7. 

OPERATION. For convenience, we begin with the 

bn. pk. qt. pt. highest denomination to divide. 
7 ) 34 7 1 ^^^ seventh of 34 bu. is 4 bu., with a 

, remainder of 6 bu., equal to 24 pecks ; we 

4 3 4 1 write the 4 bu., and add the 24 pecks to 

the pecks in the dividend. 
24 pk. and pk. are 24 pk. ; and one seventh of 24 pk. is 3 pk., 
with a remainder of 3 pk., equal to 24 quarts; we write the 3 pk., and 
add the 24 quarts to the 7 quarts in the dividend. 



Explain the operation. 
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24 qt and 7 qt. are 31 qt; and one seventh of 31 qt. is 4 qt. with a 
remainder of 3 qt, equal to 6 pints ; we write the 4 qt, and add the 6 
pints to the 1 pint of the dividend. 

6 pt and 1 pt are 7 pt, and one seventh of 7 pt. is 1 pt, which we 
write. 

Rule. Beginning at the left^ divide the number of each 
denomination of the dividend in its order y vrrite the quotient^ 
and reduce the remainder, if any, to the next lower denomina- 
tion, adding the same to that denomination in the dividend, 
before dividing it. 

Pboof. The same as in division of simple numbers. 

(2.) 

hhd. gal. qt. pt. 

11)39 6 2 1 



34 3 lA 



When the divisor is large, it is often con- 
venient, as in example 3, to write out the 
operation, after the manner of long division. 



^(3.) 

31 ) 286 
279 


far. 

6(9 


7 
8 




56 
6 




31) 62 (2fur. 
62 


Ans. 9 m. 


2 fur. 



4. Divide 6 cwt. 2 qr. 4 lb. 15 oz. 15 dr. by 6. 

6. Divide 131 A. 140 P. by 20. Ans. 6 A. 96 P. 

6. Divide 131 lb. 2 oz. 15 pwt. 20 gr. by 50. 

7. Divide 1 w. 3 d. hr. 64 m. by 18. Ans. 13 h. 23 m. 

8. Divide 1343 C 1 c. ffc. 4 cu. ft. by 12. 

9. Divide 100 y. 20 d. 13 h. 26 m. 10 sec. by 11. 

Ans. 9 y. 36 d. 1 h. 13 m. 11^ sec. 

Bepeat .the Bole. What is the Proof? When the dlTisor is large, how 
is it often convenient to proceed ? 
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258t When both dividend and divisor are denominate num- 
bers, 

Red/uce them to equivalent nurribers of the same denominor- 
tion, and proceed as in division of simple numbers. 

10. How many times 5 pwt. 9 gr. in 9 lb. 9 oz. 3 pwt. 
12 gr. ? Ans, 436. 

11. How many times 17 m. 5 fur. 27 rd. in 513 m. 4 fur. 
23 rd. ? Ans. 29. 

APPLICATIONS. 

1. If 169 gal. 3 qt. 1 pt. be contained in equal quantities in 9 
casks, how much is there in each cask ? Ans, 18 gal. 3 qt. 1 pt. 

2. If 5 hogsheads of sugar weigh 3 T. 2 cwt. 1 qr. 15 lb., 
what is the average weight of each ? 

3. If 2 dozen spoons weigh 7 lb. 6 oz. 13 pwt., what is the 
weight of each spoon ? Ans, 3 oz. 15 pwt. 13 gr. 

4. When a ship passes over 99° 22' 30" in 30 days, what is 
the average progress per day ? Ans, 3° 18' 45''. 

5. If it take 4 bu. 3 pk. of wheat to make a barrel of flour^ 
how many barrels may be made from 456 bushels ? Ans. 96. 

6. When a railroad train moves 148 m. 4 fiir. in 8 hours, 
what is the rate per hour ? Ans, 18 m. 4 fur. 20 rd. 

7. If a man travel 12 m. 3 fur. 19 rd. per hour, in what time 
can he travel 174 m. 26 rd. ? Ans., 14 hours. 

8. When the weight of 27 loads of hay is 30 T. 8 cwt. 2 qr. 
23 lb., what is the average weight of a load ? 

Ans. 1 T. 2 cwt. 2 qr. 4{lb. 

LONGITUDE AND TIME. 

259* The earth, by turning upon its axis once in 24 hours, 
causes ^ of 360°, or 15®, of longitude to pass under the sun 



When both the dividend and divisor are denominate, how do you proceed 
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in 1 hour, and ^ of 15°, or 15', to pass under it in 1 minute 
of time, and ^ of 15', or 15", to pass under it in 1 second of 
time. Hence, the following 

15° of longitude equal a difference of 1 hour in time. 
15' " " " 1 minute in time. 

15" « « " 1 second in time. 

Whence, is derived the 

BrULE. Divide the difference of longitude of two places by 
15, and the quotient marked hours, minutesy and seconds, 
instead of degrees, minutes, and seconds, will eaypress their 
difference of time. 

Multiply the difference of time of two places by 15, and 
the product marked degrees, minutes, and seconds, instead of 
hours, minutes, and seconds, will express their difference of 
longitude. 

Since the earth turns from west to east, time is later to places e<i8t, 
and earlier to places west of any given meridian. 

IBxiaiiiples. 

1. When it is 9 o'clock, A. M., at Washington, 77° 2" 48" 
west of Greenwich, what time is it at the latter place ? 

Ans. 2 h. 8 m. 11^ sec. P. M. 

2. If the time at St. Louis, longitude 90° 15' 10" west, is 
40 m. 2% sec. earlier than that of Portland, what is the longi- 
tude of the latter place ? Ans. 80° 14' 34" west. 

3. When it was 10 o'clock, P. M., Dec. 31, 1865, in San 
Francisco, longitude 48° 26' 45" west of New York, what time 
was it in New York ? 

Ans. 1 h. 13 m. 47 sec. A. M., Jan. 1, 1866. 

4. A captain, at sea, at noon, ohserved that his chronometer, 
set to the time of Greenwich, longitude 0, pointed to 2 h. 45 m. 

30 sec ; in what longitude was he ? Ans. 41° 22' 30" west. 

• ' ■ — ^ ■ ■ 

What does the earth, by turning npon its axis, caase ? Repeat the Table. 
The Bole. At what places is time earlier with reference to any given meridian 1 
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PRACTICE. 

260* An Aliquot Part of a number is an exact divisor 
(Art. 97) of it. Thus, 

2, 2^, 3^, and 5 are aliquot parts of 10. 

261 f Practice is an abridged method of computation^ by- 
means of aliquot parts. 

nra;l>le of .AJlq.\Lot f^arts* 



OfaS. 


Of a Ton. 


Of aCwt. 


Of an Acre. 


Of a Month. 


Cto. $ 


ewt. ton. 


U. ewt. 


rd. A. 


d« n. 


60 — i 


10 =i 


60 — i 


80— i 


16 =i 


33i-i 


6 i 


26 = i 


40— i 


10 i 


26 — i 


4 t 


20 = i 


32— J 


7i i 


16| i 


2i i 


12* i 


20- i 


6 i 


m i 


2 A 


10 T'ff 


16 A 


6 -i 


10 tV 


1 -A 


5 n^ 


8 iftr 


3 ^ 



U 


a 


.60 


a 


i( 


u 


u 


.26 


ct 


u 


u 


u 


.12* 


it 


(( 



1. Let it be required to find the cost of 3632 bushels of 
wheat, at $1.87^ a bushel. 

OPERATION. 

3632 bu. at $1 per bu. will cost $3632 

i of $3632= 1816 
I of $1816 = 908 
iof $908 = 454 

" $1.87i " " $6810, ^n«. 

2. Required the cost of 3 T. 5 ewt. 2 qr. of hay, at $24 a 
ton. 

OPERATION. 

Since 1 T. cost $24.00 

3 T. wiU cost $24 X 3 = $72.00 

6 ewt. « i of $24 = 6.00 

2qr^ " ,1^ of $6 = .60 



u 



3 T. 5 ewt. 2 qr. 



$78.60, Ans. 



What is an Alignot Part of a number? . What is Practioe ? 
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3. What is the amount of a salary for 1 y. 7 mo. 22^ d., at 
$1080 per year? 







OPRRATIOK. 


For 1 y* 




it is $1080 


« 6 mo. 




" i of $1080 — 640 


" 1 mo. 




« ^of $540— 90 


« 


15 


d. " iof $90— 45 


u 


7i 
22^ 


d. « iof $45= 22.50 


" 1 y. 7 mo. 


d. " $1777.50 



4. What is the value of 60 A. 120 P., at $80 per acre ? 

Ans. $4860. 

5. What is the cost of 13 gal. 3 qt. 1 pt. of molasses, at 
$.60 per gaUo« ? 

6. Required the cost of grading 10 m. 6 fiir. 20 rd. of rail- 
road, at $6490 per mile ? Ans. $70173.12^. 

7. Bequired the cost of 2117 yards of cloth, at 37^ cents per 
yard? Ans. $793.87^. 

8. What cost 120 yards of hroadcloth, at $3.66| per yard? 

9. How much must he paid for 24 hu. 2 pk. 4 qt. of com, at 
$.88 per hushel ? Ans, $21.67. 

10. If a man can walk 18 m. 5 far. 16 rd. in one day, how far 
can he walk in lOd. 8h.? Ans. 192m. 7fur, 32 rd. 

11. At $240 a year, what is the rent of a house for 9 mo. 
25d.? 

12. What is the cost of excavating 108 cu. yd. 18 cu. ft. of 
earth, at 42 cents per cu. yd. ? Ans. $45.64. 

Review Questions. What is Redaction of Denominate Numbers ? (244) 
What is the Rule for reducing from a higher to a lower denomination ? (245) 
For reducing from a lower to a higher denomination ? (247) For reducing a 
fraction of a given denomination to integers of lower denominations ? (248) 
For reducing integers of lower denomlnatioBs to a fraction of a higher de- 
nomination? (249) 

16* 
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REVIEW EXERCISES. 

1. What cost 1 T. 5 cwt. 56 lb. of sugar, at 11 cents a 
pound? Ans. $281.16. 

2. At 11 cents a pounds how much sugar can be bought for 
$281.16 ? 

3. A farmer, having 640 acres in his farm, values one half 
of it at $20 per acre, and the other half at 20 cents a square 
rod ; how much is the one half worth more than the other ? 

Am. $3840. 

4. A druggist retailed | of a pound Troy of a drug, at 2 
cents a grain ; how much did it amount to ? 

5. How much money can be made on 500 tons of coal 
bought at $5 per ton of 2240 lb., and sold at the same number 
of dollars per ton of 2000 lb. ? 

Solution. 2240 lb. — 2000 lb. = 240 lb.; if 240 lb. can be made 
on 1 ton, 500 times 240 lb., or 60 tons, can be made on 500 toTis ; and 
60 tons, at S5 per ton, sell for $300, the money that can be made. There- 
fore, etc. 

6. How much can be made by buying 10 lb. of rhubarb, at 
$6.50 per pound avoirdupois, and selling it at the same price 
per lb. Troy ? Ans. $13.99 -f. 

7. A laborer being 8 h. 4 m. doing a job, another man agreed 
to do a like piece of work in f of that time ; how long was 
that ? A71S. 6 h. 43 m. 20 sec. 

8. When $1.80 is paid for ^ of 2 tons of hay, how much 
is it per hundred weight ? Ans. $1.12^. 

9. At $1.50 per yard, in length, what will be the cost of a 
carpet, f of a yard wide, that will cover the floor of a room 
29.5 feet long by 11.25 feet wide ? $88.50. 

10. What must be the length of a rectangular lot, that meas- 
ures 72 feet on the &ont, to contain 9432 square feet ? 

Ans. 131 feet. 

Rbvibw Questions. What is the Rale for Addition of Compoimd De- 
nominate NnmbeFB? (251) Subtraction? (253) MnltipUcation ? (256) 
Diyision? (257) 
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Solution. Since the 9482 must be the product of the number de- 
noting the front and another denoting the length, the latter must he 
9482 -f- 72, or 131 feet. 

11. How wide must be a rectangular lot, which is 42.4 rods 
long, to contain exactly an acre ? 

12. How much will a man's wages amount to, at %2b per 
month, from April 16th to the last day of the next March ? 

Ans. $287.60. 

13. How much money may be made on 2 bushels of chest- 
nuts, bought at $4.80 a bushel, and retailed at 15 cents a 
quart, liquid measure ? Ans, $1.56 -f-- 

14. When tea is 75 cents a pound, how much is it per kilo- 
gram? 

Solution. Since 1 kilogram is equal to 2.2046 26., when tea is 75 
cents a pound, it is 2.2046 times 75 cents, or $1.65 -[-» P^ kUogram, 
Therefore, etc. 

16. When a field produces 40 hectoliters per hectare, how 
many bushels is that per acre ? Ans. 45.9 -|- bushels. 

16. What is the cost of a stone wall 132 feet long, 4 feet 
high, and 1.5 feet thick, at $2.25 per perch of masonry ? 

Ans. $72. 

17. A wagon is 8 feet long and 3.75 feet wide ; how high 
must wood be piled upon it to make a cord ? 

Solution. Since 1 28, the number of cubic feet in a cord, must be 
the product of the numbers denoting the length and width, and the 
required hight, the latter must 6e 128 -^- (8 X 3.76), or 4.26+, feet. 

18. If a pile of wood is 4 feet wide and 6 feet high, how long 
is it, if it contains 4 C. 6 c. ft. ? 

19. What time is it in 30° west longitude, when it is 1 
o'clock, A. M., July 4th, in 7° 30' east longitude ? 

Ans. 10^ o'clock, P. M., July 3d. 



Eeview Questions. What is the Rule for finding the difference of 
time corresponding to the difference of longitude ? (259) The diflference of 
longitude corresponding to the difference of time ? (259) 
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PERCENTAGE. 

2(2* Per Gent., from ^er, by, or on, and centum, hundred, 
means by or an a hundred. Thus, 

2 per cent, of a quantity, means 2 on a hundred^ or 2 hun- 
dredths of the quantity. 

2(3t Percentage is the process of computing in hun- 
dredths; and 

The Pebgentagb of a number is so many htmdredths of it 
as is indicated by the per cent. 

The Base of percentage is the number upon which it is com- 
puted. 

The Rate per cent, is the number of hundredths denoted by 
the per cent. 

364« Since rate per cent, is a number of hundredths, it may 
be expresSed in the form of a decimal or of a common fraction. 
Thus, 

1 per cent, is written 

5 per cent. 



10 per cent. 

25 per cent. 
100 per cent. 
125 per cent. 



(C 



.01, or 

.05, " 

.10, 

.25, 
1.00, 
1.25, 



(( 






i per cent, is ,00^, or .005; ^ per cent, is .OOJ, or .0025; 
J- per cent is .00^, or .00125, etc. 

The sign % is used, in business, to stand for the word 
per cent. 



JCsieroises. 



Express decimally, 

1. 8 %. Ans, .08. 

2. 15 %. Ans, .15. 

3. 12^ %. Ans. .12^. 

4. If %. Ans, .Olf. 



5. i %. 

6. i % 

8. 1^ %. 



9. 45 %. 

10. 90 %. 

11. 150 %. 

12. 275 %. 



What does Per Cent, mean ? What is Percentage 1 The Percentage of 
a number or quantity ? The Base ? How may per cent, be expressed ^ 
What sign for per cent, is used ? 
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Express as common fractions in their smallest terms^ 
13. 12i %. Solution. 12^ o/^=:^^^ = ^ = i, Ans. 



100 

16. 37^ %. 

17. 16f %. 



18. 7A %. 

19. 62i % 



14. 15 %. Atis, ^. 

15. 110 %. Aas. 1t^. 

Express as a per cent., 

20. f. Solution. | == 5.00 ~ 8 = .62J = 62J %, ^tw. 

25. t. 

26. 5A. 



23. i. 



21. \\. Ans, 125 %. 

22. tHj,. Ans. 7A %• I 24. 3^. 



CASE I. 
365, To find any per cent, of a number 

1. What is 5 per cent, of 365 bushels ? 

OPERATION. 



365 
.05 



Since 5 % is .05, 5 % of 865 bu. is .05 of 866 bu., 
or 18.26 bu. Therefore, etc. 

Ans. 18.25 bu. 

Rule. Multiply the given number by the rate per eent., 
expressed decimally. 

What is 

2. 5 % of 563 yards ? Ans. 28.15 yd. 

3. 9^ % of 600 men ? Ans. 57 men. 

4. 15 % of 120 sheep ? Ans. 18 sheep. 

5. 35 % of $34.60 ? Ans. $12.11. 

10. Find 4 per cent, of 3 pk. 2 qt. 

Solution. 3 pk. 2 qt = 26 qt.; 26 qt. X .04 = 1.04 qt., Ans. 

11. Find 45 % of 12 cwt 2 qr. 20 lb. 

Ans. 5 owt. 2 qr. 21^ lb. 

266b When the number of the per cent, is an aliquot part 
of 100, to find the percentage, we may 

Take the same part of the hose that the rate per cent, is of 
100. 



6. 13 % of $150.50 ? 

7. 19 % of $1000. ? 

8. i% of $1367.50? 

9. 103% of 760 pounds? 



Explain the operation. What is the Rule? When the number per cent 
Sf an aliquot part of 100, how may the percentage be found ? 
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12. What is 33^ % of 2880 hogsheads? 

SoLunoK. 334 % o^ 2880 hhd. = ^, or J, of 2880 = 960 hhcL, Aru. 

13. What is 25% of $968.66 ? Ans, $242.14. 

14. What is 60 % of 4 h. 25 m. 12 sec ? 

Ans. 2h. 12m. 36860, 

APPLICATIONS. 

1. A farmer raised 3674 hushels of grain, and has sold 66 %, 
of it ; how mtich has he left ? 

Solution. If he has sold 65 % of it, he has left the whole, or 100 %, 
less 65 %, which is 35 %] and 85 % of 3674 6ti.<A€& » 3674 X .35 = 
1285.9 hushels, Ans, 

2. If cloth will shrink in sponging 6J per cent, of the length, 
what will be the shrinkage of a piece of cloth containing 43 
yards before sponging ? 

3. If a man's salary is $2260 a year, and his expenses 87^ 
per cent, of that sum, how mnch can he save yearly ? 

Ans. $281.25. 

4. A speculator bought . 3160 barrels of produce, but on 
examining them, found 16|- % of the whole worthless ; of the 
remainder he reserved for his own use 6 %, and sold what was 
lefi; at $3 per barrel ; how much did he get for what he sold ? 

Ans, $7610.07. 

CASE II. 

267. To find wbat per cent, one number is of 
another* 

1. What per cent, is 18.25 of 366 ? 

18 /^^*^™^' Since 18.25 is l|rt§ = .05 of 365, 

--1— = .06, or 6 %, Ans. and .05 = 5 %, 18.25 is 6 % of 365. 

E.ULE. Divide the number denoting the percentage hy that 
denoting the hdse, and extend the division to hundredths. 

Explain the operation. Repeat the Rule. 
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What per cent, is 

2. 15 lb. of 50 lb. ? Ans. 30 %. 

3. 57 men of 600 men ? 

4. $7.80 of $1040 ? Ans. } %. 

5. $782.80 of $760? 

6. 90.848 of 801.6 ? ul/i^. llj % . 



7. $28.47 of $657 ? 
8. 199ird.of2850rd.? 

uItw. 7 %. 
9. $235.50 of $1500 ? 

Ans. 15^ %' 



10. Find what per cent. 1.04 qt. is of 3 pk. 2 qt. 
Solution. 8 pk. 2 qt. = 26 qt. ; 1.04 -^- 26 = .04 = 4 %. A ns. 

11. Find what per cent. 5 cwt. 2 qr. 21^ lb. is of 12 cwt. 2 qr. 
201b. 

12. Find what per cent, i is of .625 ? Ans. 20 %. 

APPLICATIONS. 

1. On a plantation containing 4000 trees, 20 trees died; 
what per cent, is that of the whole ? Ans. -J %. 

2. K 43 yards of cloth shrink in length, by sponging, 
2.365 yards, what is the shrinkage per cent. ? 

3. A farmer had last year 320 sheep, and this year 344; 
what is the increase per cent. ? 

Solution. If he had last year 320 sheep, and this year 344, (Tie in- 
crease is 24 sheep;* and 24 is ^^==.07-^=7^% of what he had last 
year, 

4k. The population of a certain town was once 5600, but is 
now 4802; what per cent, is the decrease ? Ans. 14:J^ %. 

6. Mr. Wilson has paid $110 of a demand for $235 ; what 
per cent, remains unpaid? Ans. 53^ %. 

6. A farmer gave his son Thomas 100 acres of land, and his 
son Arthur the same quantity; but Thomas decreased his 
50 %, and Arthur increased his 50 ^o ; what per cent, then was 
Thomsus' land of that of Arthur ? Ans. 33^ %. 

Beyiew Questions. What is meant by per cent? (262) What is 
Percentage? (263) Percentage of a number? (263) The Base of percent- 
age ? (263) The Rate per cent. ? (263) 
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CASE III. 

268. To find a number when any per cent, of it is 
giyen. 

1. $450 is 15 per cent, of what number of dollars ? 

OPEBATiON. Since 15 % of some number is 

30 S450, 1 % of it is ^ of $450, or 

dk^cA _ ^QQ SSO, and 100 %, or the number 

^ A _ _ ^3000 ^^^ j^]£. |g ^QQ tijjj^ ^3^^ ^^ ^3^Q 



IJi 



Or, since 15 %, or .15, of the 



or 

'a f/\ H^ dtoAAn J number is S450, that number 

«450 -5- .15 = »3000, Ans. mustbe.iYof$450 = $450-T-.15, 

which is $8000. 

BxTLE. Divide the given pereentage by the rate per cent 

expressed decimaUy, 

2. Of what number is 96 bushels, 6 %? Ans, 1600 bushels. 

3.' Of what number is 57 men, 9^ % ? 

4. $375 is 30 % of what number ? Ans. $1250. 

5. 1.04 qt. is 4 % of what number ? Ans. 3 pk. 2 qt 

6. $235.50 is 15/^ % of what number ? 

7. $7.80 is I % of what number? Ans. $1040. 

8. 71b. 11.2 oz. is 5 % of what number? 

^n^.- 1 cwt. 2 qr. 4 lb. 

2W. Wben the number of the per cent, is an aliquot part 
of 100, to find the base, we may 

Consider the percentage the sa/me frdction of the base that 
the rate per cent, is of 100. 

9. 960 hogsheads is 33J per cent, of what number ? 

Solution. If 33^ %, or \^ of some number is 960 hogsheads, }, or 
that number, must equal 3 times 960, or 2880, hogsheads. 

10. $242.14 is 25 % of what number ? 

11. 2 h. 12 m. 36 sec. is 50 % of what number ? 

Ans, 4 h. 25 m. 12 sec 

Explain the operation. What is the Kule ? How may the base be found 
when the rate per cent, is an aliquot part of 100 ? 
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APPLICATIONS. 

1. From a cask of molasses there leaked out 10.08 gallons, 
which was 16 per cent, of what it contained ; how much did it 
contain at first ? Ans, 63 gallons. 

2. The tax on a house is $8, which is ^ % of its valuation ; 
what is its valuation ? An^. $2000. 

3. If a man, by saving 37-^ % of his income, lays up $281.25 
a year, what is his income ? 

4. If 17 bu. 2 pk. is 7 J % of a farmer's crop of grain, how 
much is the whole of it ? Ans. 233 bu. 1^ pk. 

5. In a battle an army had 75 men killed, 93 wounded, and 
112 taken prisoners, and the entire loss was 17J ^o > what was 
the number at first ? Ans. 1600 men. 

6. A man took from a bank $393, which was 13-i^ % of 
what he had deposited ; how much then remained ? 

Ans, $2607. 

CASE IV. 

270. To find a number, which is a given iier cent, 
more or less than a griven number. 

1. What number, increased by 10 per cent, of itself, is equal 
to 385? 

OPERATION. A number increased by 10 % of 

-^Q itself is equal to 110% of itself. If 

385 V 100 110 % of a number is equal to 885, 

--^ = 350, Ans, 1 % of it is equal to j\-^ of 385, or 

8.50, and 100 %, or the number, is 
^^ equal to 100 times 3.50, or 350. 

^^f Or, since 110%, or 1.10, of some 

385 -r- 1.10 = 360, Ans, number is equal to 885, that number 
must be equal to ^^.^^ of 885 = 385 -^ 1.10, which is 350. 

Rule. Divide the given number, according as it may be 
more or less than the required number, by 1, increased or di- 
minished by the rate per cent expressed decimally. 



Explain the operation. Repeat the Rule. 
17 
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2. 4550 is 25 % more than what number ? Jns, 3640. 

3. 7402.5 is 17^ % more than what number ? 

4. $1047.80 is } % more than what number ? Ans. $1040. 

5. What number, diminished by 14 % of itself is equal to 

129? 

SOLUTIOK. 100 % — 14 % = 86 % ; .^ of 129 = 129 -i- .86 = 
150. Ana. 

6. 534.85 yards are 5 ^ less than what number ? 

Ans. 563 yards. 

7. 1738 is IS^J^ % less than what number ? ^tw. 2000. 

8. 543 men are 9^ % less than what number ? 

9. What fraction, diminished by 10 % of itself is equal 
to 4t ? Ans. If. 

27L It is sometimes most convenient to use the given rate 
per cent, expressed as a common fraction. 

10. What number increased by 25 % of itself is equal to 
750? 

Solution. 25 % = -^ = ^ ; ^, or the number, -|- ^ = ^ ; if { 
= 760, i= i of 750, or 150, and ^ = 150 X 4 = 600, Ans. 

11. $620 are 33^ % less than what number ? 

12. } is 16f % more than what number ? Ans. ^. 

APPLICATIONS. 

1. A candidate for re-election received 3640 votes, which 
was 12 % more than he received at his first election ; how 
many had he at the first ? Ans. 3250 votes. 

2. A regiment, which lost in a severe engagement 31;^ per 
cent of its men, had 440 men lefb ; how many had it at first ? 

Ans. 640 men. 



Review Questions. How may rate per cent be expressed? (264) 
What is used, in business, to stand for the word per cent. ? (264) 
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3. A man spent 66f % of his income, and saved $533.33 J ; 
what was his income ? 

Solution. If he spent 66| % of his income^ he saved the whole or 
100 %— 66§ %, which is 33i %, or i ; if $533.33J is i, |, or his whole 
income^ must he $533.33^ X 3 =: $1600, Ans, 

4. The population of a certain village is 4059, which is 
12^ % more than it was five years ago j what was it then ? 

Am. 3608. 

5. A gentleman completed a journey by steamer in 26 d. 
10.4 h. which was 30 % longer than would have been required 
to have performed it by railroad ; how long would it have re- 
quired by railroad ? . Ans. 20 d. 8 h. 

COMMISSION AND BROKERAOE. 

27^ A Cominission Merchant, or Factor, is a person 
who buys or sells goods for others, for a percentage. 

273i A Broker is a person who buys or sells stocks, bills 
of credit, etc., for a fee, or a percentage. 

274. Commission is the percentage paid a commission 
merchant, or factor, for the transaction of business. 

275. Brokeragre is the percentage paid a broker for the 
transaction of business. 

The Base is the amount of property sold or purchased, 
of money invested or collected, etc. 

276i To find the commission or brokeragre. 

1. An agent sold property to the amount of $5650 ; what is 
hia commission, at 3 per cent. ? 

OPERATION. Since the commission is 3 %, 

$5650 X .03 = $169.50, Am. ^^ •<^3, on $5650, it must be 

3 hundredths of $5650, or 
S5650 X .03, which is $169.50. Therefore, etc. 

Rule. Multvph/ the given amount hy the rate per cent, eX' 
pressed dedmalli/. 

What is a Commission Merchant, or Factor? A Broker? What is Com- 
mission ? Brokerage ? The Base ? Explain the operation. The Bale. 
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2. An agent collects debts to the amount of $965 ; what is 
his commission at 2 % ? Ans. $19.30. 

3. What is the brokerage for purchasing $10000 of gold, 
at i % ? 

4. A commission merchant disposes of 718 barrels of flour 
at $7.13 per barrel ; what is his commission at 4^ per cent ? 

Ans, $217.57+. 

5. If a broker charges J % for exchanging $5670 of cur- 
rency, how much is the brokerage ? Ans. $28.35. 

6. If my agent charged 5 % for collecting a debt of $564.40, 
how much will he have to pay over to me, after deducting his 
fee? 

Solution. $564.40 X .05 = S28.22 ; $564.40— $28.22 = $586.18, 
Afis, 

7. What is the fee of a tax collector for collecting $19500, 
at 1-| 9&, and how much will he have to pay over? 

Ans. Fee, $292.50; pay over, $19207.50. 

277t When the given amount includes the commission op 
brokerage. 

ITie given amount divided by $1, increased by the comTnis- 
sion or brokerage on $1, will denote the sum to be invested. 

The sum to be invested subtracted from the given amount, 
will give the commission or brokerage. 

8. A broker receives $6045, with instructions to deduct his 
brokerage, f %, and invest the balance in bank stock 5 what 
sum had he to invest, and what was his brokerage ? 

OPERATION. Since the broker- 

$6045 -T- $1.00| == $6000, to be invested, age '^ I % of t^^® 

$6045 — $6000 = $45, brokerage. ^"°* ^ ,^^ mve^^^, 

the broker receives 

$1.00} for each dollar to be invested, and will have for investing as 

many dollars as $1.00} is contaiued times in $6045, or $6000 ; and the 

difference between the sum he receives and the sum to be invested, or 

$45, must be his brokerage. 
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9. An agent receives $3838.80 to lay out in purcliase of 
goods^ deducting his commission at 5 % ; what value of goods 
shall the owner receive ? Ans, $3656. 

10. An agent receives $581.85 to lay out in coal, deducting 
his commission at 2^ % ; what value of coal can he purchase ? 

11. I remit a commission merchant in Chicago $2050, for 
the purchase of flour ; the flour costs $10 a harrel, and his 
commission is 2J % ; after deducting his commission, how 
many barrels will the money enable him to send me ? 

Ans, 200 barrels. 

12. A broker has $11000 to invest, after deducting his fees 
at the rate of ^ % j what sum is there to be invested ? 

13. Sent an agent in New Orleans $64890 to purchase a 
quantity of cotton ; if he deduct his commission at 3 %, and 
with the balance purchases 700 bales, how much is the cost per 
bale ? Ans, $90. 

INSURANCE. 

278i Insurance is an obligation by which one party is bound 
to indemnify another for a loss which he may sustain. 

Property Insurance has reference to houses, mills, ships, 
goods, etc. 

Health and Life Insurance have reference to risks on 
health and life. 

The party taking the risk is the Insurer or UnderwriteVy and 
the party protected the Insured, 

279. The Policy is the written contract made by the 
parties. 

280* The Base is the amount insured; and 

281, The Premium is the percentage charged for the 
insurance. 

What is Insurance? Property insurance? Health or Life insurance? 
Tlie Policy ? The Base 1 The Premium ? 

17* 
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282i To find the premium of insurance. 

1. What is the premium on a policy of $3840, at 4J per 
cent. ? 

OPERATION ^''^^^ *^® premium is 4 J o/^, 

$3840 X m = f 172.80, Ans. ':^'!,ZZXl.'^^. "^ 

Rule. Multiply the amount insured by the rate per cent, 
of prerrdum expressed dedmcdly, 

2. What is the premium for insurance of $3560 on a dwell- 
ing house, at 2 % ? Ans. $71.20. 

3. What is the cost of insuring a cargo of com, worth 
$5000, at 3 %, and $1 for the policy ? 

4. If a person 36 years old takes out a life policy for $5000, 
payable at death, or when he is 45 years old, how much will he 
have paid, if he shall live to the latter age, the annual premi- 
um being $541.30 ? Ans. $4871.70. 

5. What is the cost of insuring $7500 on a store and 
goods, &t2ii%? 

6. A ship and cargo are insured for $98000, at 3 J ^ ; if 
they should be destroyed by fire or storm, what would be the 
actual loss of the insurers ? Ans. $94815. 

PROFIT AND LOSS. 

283t Profit and Loss are commercial terms denoting gain 
an 1 loss in business transactions. 

284. The Base is the cost price, or the quantity on the 
which the gain or loss accrues. 

The Examples are like those of the four cases in Percentage, 
and may be solved by the application of rules already given, 
or by analysis. 

Explain the operation. Repeat the Rule. What do the terms Profit and 
Los9 denote 1 What is the Base ? How may the examples be solved ? 
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CASE I. 

285. To find any given per cent, of profit or loss on 
a quantity. 

1. If a house be bought for $8500, and sold at a gain of 12 
per cent., what was the gain ? 

OPERATION. Since the house was bought 

$8500 X .12 = $1020, Arts. ^""^ ^^^^^^ ^?^ ^^^ *' * g*^^ ^^ 

^ ' 12%, the gam was 12%, or .12, 

of $8500, or $1020. That is, 

ITie profit or loss is equal to the base multiplied by the rate 
per cent,, expressed decimally. 

2. Mr. Edson bought flour on speculation for $2340, but he 
was obliged to sell it at 15 % below cost ; how much was his 
loss ? Ans, $351. 

3. Sold goods for which were paid $8500, at a gain of 21-| 
per cent. ; how much was the profit ? 

4. A man sold a farm, for which he gave $5000, at 9 per 
cent, below cost ; how much was his loss ? Ans. $450. 

5. If cloth cost $4 a yard, at what price must it be sold to 
gain 25 % ? 

Solution. 25 %, or i, o/*$4, is $1 ; $4 -|- $1 = $5 per yard, Ans. 

6. If sugar cost 12 cents a pound, at what price must it be 
marked to make 33 J % profit ? Ans. 16 cents per pound. 

7. To make a profit of 12^ % per pound, at what selling 
price must tea, that cost 80 cents per pound, be marked ? 

8. A trader having some shop-worn articles that cost him 
$130, has marked them down 10 % below cost ; what is his 
reduced price ? Ans. $117. 

9. A merchant bought 60 casks of molasses, each containing 
63 gallons, for $1512 ; at what price per gallon must it be sold 
for him to gain 15 per cent. ? Ans. 46 cents per gallon. 

Explain the operation. To what is the profit or loss eqnal ? 
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CASE II. 

286* To find the rate per cent, of profit or loss. 

1. If a house be bought for $8500, and sold for $1020 more 
than the cost, what was the gain per cent. ? 

Since the gain is $1020 

OPERATION. on $8500, it is i^ = .1 2, 

1020 -^ 8500 = .12, or 12 %, Ans. and since .12 = 12 %, the 

gain was 12%. That is, 

27ie rate per cent, of profit or loss is equal to the profit or 
loss divided by tJie base, with the division extended to huvn 
dredths. 

2. From a cask containing 84 gallons, 14 have leaked out ; 
what pep cent, is the loss ? Ans. 16§ ^c 

3. If a merchant sell cloth, which cost him $4.50, at a profit 
of $.90, what is the gain per cent. ? 

4. When cloth, which cost $4.50 per yard, is sold at $6, 
what is the gain per cent. ? Ans. 33^ 9&. 

5. Bought a horse for $250, paid for keeping him $10, and 
sold him for $234 ; what was the loss per cent. ? Ans. 10 %. 

6. A merchant bought 50 barrels of flour for $10.20 a bar- 
rel, and was obliged to lose $85.00 in selling it ; what per cent, 
was his loss ? Ans. 16f %. 

7. If I sell i of a lot of land at f of its cost, what is the 
profit per cent. ? Ans, 60 %. 

8. If I sell I of a cord of wood at the cost of a cord, what is 
the gain per cent, ? Ans. 33^ %. 

9. Sold a house for $5000, and gained $500 ; what would 
have been the loss per cent, if I had sold it at $4000 ? 

Ans. llj %. 
CASE III. 

287. To find the base of profit or loss. 

1. What is the cost of a house, if in selling it at a profit of 
$1020, the gain is at the rate of 12 per cent.? 

Explain the operation. To what is the rate per cent, of profit or loss 
equal % Explain the operation. 
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OPERATION. Since 12 % of the cost is Si 020, 

$1020 X 100 _ (jsj^K^^ J 1 % of it is ^ of Si 020, or $85, 

Op, 100 times $85, or $8500. 

$1020 -i- .12 = $8500, Ans. Or, since 12 %, or .12, of the 

cost is $1020, the cost must be .^^ of $1020, or $1020 -f- .12 = $8500. 
That is. 

The base is equal to the profit or loss divided hy its rate p&r 
cent., expressed decimally. 

2. If by selling cloth at $.90 per yard above cost, the gain 
is 20 %, what was the cost? Ans. $4.50 per yard. 

3. A house was sold at a loss of $15, which was 1;^^ % of the 
cost ; what was the cost ? Ans. $1200. 

4. Sold coal at 125 % of its cost and thereby gained $1.75 
per ton ; what was the cost per ton ? 

Solution. 125 % — 100 % = 25 %; $1.75 ~ .25 = $7 per ton, 
Ans. 

5. Sold cloth at 95 % of its cost, and thereby lost $.30 on a 
yard ; what was the cost per yard ? Ans, $6. 

6. Sold coal at $8.75 per ton, and thereby gained 25 % ; 

what was the cost per ton ? 

Solution. Since $8.75 is 25 % more than the cost, it is equal to 
125 % of the cost. If 125 %, or 1.25, of the cost is equal to $8.75, the 
cost must be equal to y-^j^ of $8.75, or $8.75 -f- 1.25 = $7. That is, 

The cost is equal to the selling price divided by 1 increased 
by the rate per cent, of profit, or by 1 diminished by ths rate 
per cent, of loss, expressed decimally. 

7. Sold a horse for $204, and lost 15 % > what did the horse 
cost me ? An^. $240. 

8. By selling molasses at $.55 a gallon, I suffer a loss of 
8 J % ; what was the cost price ? 

9. By selling wheat at $1.70 a bushel, I gain 18 % ; what 
was the cost price ? Arts. $1. 11 | . 

10. If 700 barrels of flour are sold for $4550, and thereby 
at a gain of 4 %, what was the cost per barrel ? Ans. $6.25. 

To what is the base equal? Explain the solution of example 6. To what 
is the cost equal ? 
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REVIEW EXERCISES. 

1. If wood, which should he cut 4 feet in length, fall short 
3 inches, what per cent, should the price he reduced to corre- 

b'pond? Ans. 6^ fo' 

2. A mercliant paid $25 commission on sales amounting 
to $1250 ; at what rate per cent, was the commission ? 

3. If I i)ay a premium of $550 for insurance at 5 %, what 
is the amount for which the property is insured ? 

4. Sold corn at $1.00 a hushel, and gained 25 % ; what per 
cent, should I have gained, had it heen sold at $.88 a hushel ? 

Solution. Since $1.00 is 25% viore than the cost, it is equal to 
125 % of the cost. If 125 %, or 1.25, of the cost is equal to $1.00, the 
cost must he equal to ^-}^ of $1.00, or $.80. 

Since the cost is $.80, if it should he sold for $.88, the gain would he 
$.08 on $.80, and if the gain should he $.08 on $.80, it would he i-J| = 
.10, or 10 %. Therefore, etc. 

5. Sold tea at $.88 a pound, and made 10 % ; what per cent, 
should I have made if I had sold it at $1.00 a poimd ? 

6. Sold a horse, at a loss of 12 %, for $132 ; what per cent, 
should I have gained, if it had been sold at $159 ? Ans. 6 ^q. 

7. Goods marked at 30 per cent, above cost, having depre- 
ciated in value, were sold at 28 % oif the price as marked; 
what per cent, did I gain or lose ? 

Solution. Since 30 % ahove cost is 130 % of the cost, 28 % off the 
marked price must he 28% of 130% of the cost, or 36| % of the cost. 
130 % — 36| % = 93| %, and if sold at 93| % of the cost, they must have 
heen sold at 100 %, or cost, less n3| %, or at a loss of 6^ %. Therefore, 
etc, 

8. How much is made or lost by selling goods marked 25 fo 
above cost, at 20 % off? Ans. Nothing. 

9. Sold 2 farms for $6000 each ; on the one I made 25 %, 
and on the other I lost 25 % ; what did I gain or lose on the 
whole ? Ans. Lost $800. 

Review Questions. What is Commission? (274) Brokerage? (275) 
Insurance ? (278) Profit and Loss ? (283^ What is the Base of commis- 
sion or brokerage ? (275) Of Insurance ? (280) Of Profit and Loss ? (284) 
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INTEREST. 

288. Interest is percentage allowed for the use of money, 
or for value received. 

The Principal is the sum on interest. 
The Rate of interest is the rate per cent, for one year, op 
any given time. 

The Amount is the sum of the principal and interest. 

289. Legral Interest is that reckoned by the rate per 
cent, established by law. 

Usury is illegal interest. 

The rate per cent, of legal interest varies in different states 
and countries. 

In most of the United States, Canadas, and Nova Scotia, the legal 
rate, especially where no other is mentioned, is 6 per cent In some 
of the States it is 7 per cent., and in others, any rate which may be 
agreed upon between the parties. 

The rate for one year, and at 6 per cent., is to be understood in this 
book when no other is named. 

SIMPLE INTEREST. 

290* Simple Interest is that which is reckoned on the 
given principal alone for the given time. 

291. Since the interest of $1, at 6 per cent, for 1 year, or 
12 months, is 6 cents, for 1 month it will be ^^ of 6 cents, 
which is 5 mills, and for 2 months, 2 times 5 mills, or 1 cent ; 
also, 

Since the interest for 1 month, or 30 days, is 5 mills, the 
interest for 6 days, or ^ of 30 days, will be 1 mill, and for 2 
days, 3 days, etc., as many sixths of a mill as there are days. 
Hence, the 

What is Interest ? The Principal ? The Rate ? The Amount ? Legal 
Interest ? Usury ? What is the legal rate in most of the United States ? 
In some of the others ? What rate is understood in this book when no 
other is named ? What is Simple Interest 1 
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Interest of $1, at 6 per cent., 

For 12 months, or 1 year, is $0.06. 

" 2 months, " ^ year, " 0.01. 

" 1 month, " tV jear, " 0.005. 

" 6 days, " J month, " 0.001. 

" 1 day, « ^ month, " 0.000^. 

292« Since the interest of $1, at 6 per cent, for 2 months is 
1 cent, or j^^ of the principal, for 200 months, or 16 years and 
8 months, it must he 100 cents, or equal to the principal ; and 
as this holds true of any sum, at that rate, we have the 
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093* In computing interest, it is customary, among business 
men, to regard a month as a twelfth part of a year, and any 
number of days less than a month, as a part of 30 days. 

Repeat the Table. In what time is the interest, at 6 per cent., equal to 
the whole principal? 
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In dealing with the United States government, however, 
each day's interest is r^^-g of the year's interest. 

CASE I. 

291. To find the interest, the principal^ rate per 
cent.9 and time, beingr g^ven. 

1. Let it be required to find the interest of $640 for 3 year* 
7 months and 3 days, at % per cent. 

FIRST OPERATION. 



Principal, 
Kate, 

Int. for 1 y. = 



$640 
.07 

$44.80 
3.59^ 

40320 
22400 
13440 

746+ 

Int. for 3.59^ y. = $160.9066+ 

SECOND OPERATION. 

$640 
.07 

= $44.80 
3 



Principal, 
Kate, 

Int. for 1 yr. 

Int. for 3 y. 

" 6 mo. 

« 1 mo. 



— $134.40 
= 22.40 
= 3.733+ 
3 d. = .373+ 



Since the rate is 7 %, or 
.07, the interest of $640 for 
1 year is .07 of $640, or 
$44.80. 

If the interest for 1 year 
is $44.80, for 3 years 7 
months and 3 days, or 3.59^ 
years, it must he 3.59^ times 
$44.80, or $160.9066 + 



Since the interest for 
1 year is 7 %, or .07 of 
$640, or $44.80, for 3 
years it is 3 times 
$44.80, or $134.40. 

7 months is equal to 
6 months and 1 month. 
If the interest for 1 
year is $44.80, it must 
be for 6 months, or one 
halfo£a, year, one half 
of $44.80, or $22.40; 



Int. for 3 y. 7 mo. 3 d. = $160,906+ 
for 1 month, or one sixth of six months, one sixth of $22.40, or 
$8.733+ ; and for 3 days, or one tenth of a month, one tenth of 
$3,733+ or $.373+ 

How is it customary to regard each month and each day 1 In dealing with 
the United States government, what is each day's interest ? Explain the 
first operation. The second. 

18 
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If the interest for 3 years is $134.40, for 6 months $22.40, for 1 
month $3.733-|-) and for 3 days $.373<-|-, it must be for 3 years, 7 
months, 3 days, the sum of those interests, or $160.906-|-. 

General Rule. Multiply the principal hy the rate^ ex- 
pressed decimally, and the prodttct hy the number expressing 
the time in years. Or, 

Find the interest for one year hy multiplying the principal 
hy the rate, expressed decimally, an^ tlien, for the given time, 
hy aliquot parts. 

To find the amount, add the principal and interest together. 

!E:3ca;]Xiples. 

Find the interest of 

2. $960.50 for 2 years, at 8 %. Ans, $153.6a 

3. $150.40 for 4 years, at 5 %. Ans, $30.08. 

4. $1700 for 5 years, at 6 %. 

5. $8000 for 3 years, at 7^ %. Ans, $1752. 

6. $9080 for 2 years 6 months, at 3^ %. Ans, $794.50. 

7. $71.20 for 1 year 8 months, at 4^ %. Ans. $5,043+. 

8. $30.16 for 1 year 10 months, at 7 %. 

9. $56.78 for 3 years 11 months, at 10 %. Ans. $22.23. 

10. $300 for 2 years 7 months 15 days, at 6 %. Ans. $47.25. 

11. $444 for 6 years 5 months 7 days, at 5^ %. Ans. $157.16. 

12. $19000 for 2 years 2 months 2 days, at 9 %. 

13. $2000 for 5 years 4 months 10 days, at 7^ %. 

Ans. $782.72+. 

14. Find the amount of $575 for 2 years 6 months 15 days, 
at 6 %. Ans. $662,687+ 

15. Find the amount of $1234.56 for 8 years 9 months 10 
days, at 7 %. Ans. $1993.128+. 

295« It has been shown (Art. 292), that interest upon any 
sum at 6 per cent., in 200 months, is equal to the principal ; in 
2 months, to 1 hundredth of the principal ; in 6 days, to 1 
thousandth of the principal, etc. Hence, to find interest at 
6 per cent., we may 

Repeat the Rule. What has been shown with regard to the relation of 
Interest at 6 per cent, to 200 months ? To 2 months ? To 6 days ? 
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Take such aliquot parts of the principal cm the number 
expressing the time is of 200 months. Or, 

Multiply the principal by the number expressing one half of 
the entire months of the time as hundredths, and one sixth of 
the days as thousandtlis. 

16. What is the interest of $2440 foV 3 years, 11 months, 21 
days, at 6 % ? 

FIRST OPERATION. 

Principal, $ 2440 . 

Int. for 2 y. 1 mo. = i of Principal = $305 

« ly. 8mo. =tV " = ^44 

2 mo. =TATr " = 24.40 

« 15d. = iofT4^" = 6.10 

_^ 6_d^ = r^js " = 2.44 

Int. for 3y. 11 mo. 21 d. = $581.94 

SECOND OPERATION. 

Principal, $2440 

.238^ 



19520 
7320 
4880 
1220 



Int. for 3 y. 11 mo. 21 d., $581.94 

The second operation may be analyzed thus : — 

Since the interest of any sum at 6 % for 2 months, i» equal to .01 of 
the principal, for 3 years and 11 months, or 47 months, it must be as 
many times .01 of the principal as 2 months are contained times in 47 
months, which are 23J, and 23J tunes .01 are .235. 

Since the interest of any sum at 6 % for 6 days is equal to .001 of the 
principal, for 21 days it must be as many times .001 as 6 days are con- 
tained times in 21 days, which are 3^ times, and 3^ times .001 are 
.003^. 



How may we find interest at 6 per cent. ? Explain the second opera- 



tion. 



208 PRACTICAL ARITHMETIC. 

Since the interest for 3 years and 11 months is .235 of the principal, 
and for 21 days, .003^, it must be for 3 years 11 months 21 days, .235 
-{-.003^, or .238 J, of the principal, and .238^ of $2440 is $581.94. 

Find the interest of 

17. $64.24 for 5 months and 6 days, at 6 %. Ans. $1.67. 

18. $19.60 for 2 years and 11 months, at 6 %. 

19. $75 for 1 year 4 months 20 days, at 6 %. Ans. $6.25. 

20. $1000 for 2 years 4 months 9 days, at 6 %. 

Ans. $141.50. 

21. $2000 for 8 months, at 6 %. Ans. $80. 

22. $600.80 for 15 months, at 6 %. Ans. $45.06. 

23. $36400 for 42 days, at 6 %. 

Solution. $36400 X .007 = $254.80, Ans. 

24:. $1200 for 25 days, at 6 %. Ans. $5. 

25. $3540 for 57 days, at 6 %. Ans. $33.63. 

296. When the time is short, we may, as a convenient 
method of finding interest at 6 per cent.. 

Take one hundredth of the pHncipaZj by removing the deci- 
mal point two places toward the left, for the interest for two 
months, or sixty days ; or one thousandth of the principal by 
removinff the decimal point three places toward the left, for 
the interest for six days ; and then find the interest for the 
given time by aliquot parts. 

26. Required the interest of $4800 for 93 days, at 6 %. 

FIRST OPERATION. 

Principal, $4800 

Int. for 60 d. = yj^ of the principal = 48.00 

« 30 d. = i of T^TT " = 24.00 

_«__3 d. = ^o{ yi^ " = 2.40 

Int. for 93 d. = $74.40 



What is a convenient method of finding interest at 6 per cent, when the 
time is short ? 
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SECOND OPERATION. 

Principal, $4800 



Int. for 6 d. = y^^y of the principal = 4.80 
93d.-T-6cL. = 15 ^^ 

2400 
480 
240 



Int. for 93 d. = int. for 6 d. X l^i = $74.40 

In the second operation, since the interest for 6 days is .001 of the 
principal, or $4.80, for 93 days it mnst be as many times $4.80 as 6 
days are contained times* in 98 days, which are 1&^; and 15^ limes 
$4.80 are $74.40. 

^Required the interest of 

27. $140 for 123 days, at 6 %. Ans. $2.87. 

28. $44.80 for 4 months and 9 days, at 6 %. Ans. $.963. 

29. $3000 for 63 days, at 6 %. 

30. $1120.60 for 6 months and 20 days, at 6 %. Ans. $37.35. 

31. $8000 for 15 days, at 6 %. Ans. $20. 

32. $1880.86 for 1 month and 3 days, at 6 %. 

Ans. $10.34-|-. 

' 297. For any other rate than 6 per cent., we may, when 
more convenient than to apply the rule (Art. 294), 

Find the interest at 6 per cent, and then increase or dimin- 
ish this interest by such a part of itself, as will give the inter- 
est at the given rate. 

It will be observed, that interest at 8 % is ^ of the interest at 6 %, at 
5% is equal to the interest at 6 % — ^ of itself, at 7% is equal to the 
interest at 6 % -[- i of itself, etc. 

What is the interest of 

33. $1385.50 for 23 days, at 7 % ? Ans. $6,196+. 

34. $3600 for 66 days, at 7 % ? Ans. $46.20. 

35. $1600 for 21 days, at 5 % ? Ans. $4.66. 

36. $15600 for 13 days, at 5 % ? 

Explain the second operation. How may we find the interest for any 
other rate than at 6 per cent. ? 

18 • 
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37. $21.40, fop 11 months, at 7 % ? Ans. $1.37. 

38. $3.70 fop 14 months, at 5 % ? Ans. $.216. 

39. $300 for 1 year and 6 months, at 4 % ? Ans. $18. 

40. $750.40 for 2 years and 3 nlonths, at 9 % ? 

Ans. $151,956. 

41. $344.45 fop 2 years, 2 months, 3 days, at 7 % ? 

Ans. $52.4^. 

42. $68.75 for 1 year, 4 months, 10 days, at 7 % ? 

43. $3976.18 for 2 years, 4 months, 8 days, at 8 % ? 

What is the amount of 

44. $80 for 1 year, 5 months, 12 days, at 6 % ? Ans. $86.96. 

45. $241.20 for 6 months and 20 days, at 7 % ? 

Ans. $250.58. * 

46. $500 from May 16th to November 3d following, at 
10 % ? Ans. $523.33+. 

Here, by Art. 255, we find, by taking the number of entire calendar 
months from the first date, and the exact number of days lefb, that the 
time is 5 months and 18 days. 

47. $345.94 from December 8th to March 4th following, 
allowing the intervening February to have 28 days, at 7 % ?^ 

Ans. $35l!]^ 

48. $800 from June 20, 1866, to July 8, 1867, at 5 % ? 

Ans. $842. 

49. $1000 from August 31, 1865, to Septembep 15, 1868, at 
6 % ? Am. $1182.60. 

298i When it is required to compute interest very exactly, 
count the actual number of days in each calendar month in- 
cluded in the time, and make each day's interest ^^^ of a year's 
interest. That is. 

Multiply the interest of the principal for one year at tJie 
given rate hy the number of days in the time, and divide hy 
365. 

How is the time found in example 46 ? When it is required to compute 
interest very exactly, how must the time be counted % What must each 
day's interest be marie ? How is the interest found ? 
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50. What is the interest on a government hond of $600 for 
100 days, at 6 % ? 

Solution. The interest of $500 for 1 year at 6 % is $30. If the 
interest for 1 year is $30, for 100 days, or J^ of 1 year, it must be JfJ 

of$30,or?2^^ = $8.22. 

ODD. 

51. What is the interest on a note of $1000 from June 15 
to October 3jl following, at 7^ % ? Ans. $27.60. 

52. What is the interest of $6400 from February 24, 1864, 
to January 30, 1865, at 5 % ? Ans, $298.95. 

CASE II. 
299t To find the rate, the principal^ interest, and 
time, being: griven. 

1. At what rate per cent, must $960.50 be on interest to 
gain $153.68 in 2 years ? 

OPERATION. Since the interest of 

Int. of $960.50 at 1 % = $19.21 $960.60 for 2 years, at 1 %, 

$153.68 -T- $19.21 = 8. '^ ^^^•*^^' ^* """^^ ^^"^^® 

as many lames 1 % to gain 

$153.68 as $19.21 is contained times in $153.68, which is 8. There- 
fore, etc. 

^«^ULE. Divide the given interest by the interest of the prin- 
cipal for the given time at 1 per cent. 

At what rate of interest will 

2. $75 gain $6.25, in 1 j'^ear, 4 months, 20 days? An^, 6 %. 

3. $3000 gain $525, in 2 years and 4 months ? 

4. $3600 gain $46.20, in 66 days ? Ans, 7%, 

5. $150 gain $30, in 4 years? Ans, 5 %. 

6. $444 gain $156,695, in 6 years, 5 months? An^,^5^ %. 

CASE III. 
3C0t To find the time, the principal, interest, and 
rate, being* griven. 

1. In what time will the interest of $960.50 he $153.68, at 
8 per cent. ? 



Explain the operation. Kepeat the Rule. 
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OPERATION. Since the interest of 

Int of $960.60 for 1 year = $76.84. ^^^^-^^ ^^^ ^ y^^r, at 8 

$163.68 -r- $76.84 = 2. P®"" ''®°^' !^ ^^^'^^^ '* 

must require as many 

years to gain $153.68, as $76.84 is contained times in $153.68, which 

is 2. Therefore, etc. 

Rule. Divide tJie given interest by the interest of the privr- 
cipalfor 1 year, at the given rate. 



In what time will the interest of 

2. $3000 be $525, at 7 % ? Am. 2 y. 6 mo. 

3. $700 be $63, at 6 % ? 

4. $4080 be $668.10, at 6 % ? Ans. 3 y. 3 mo. 9 d. 
6. $444 be $167.16, at 6^ % ? Ana. 6y. 6 mo. 7 d. 
6. $225 be $77.40, at 6 % ? Ans. 6 y. 8 mo. 24 d. 

CASE IV. 

SOL To find the principal^ the interest, time, and 
rate, heingr griven. 

1. What principal will gain $163.68, in 2 years, at 8 per 

cent. ? 

OPERATION. Since the interest of $1 

Int. of $1 for 2 years = $.16. ^^^ 2 years, at 8 o/^ is $.16, 

$163.68 -f- $.16 = 960.60. ^* ^^^^ Tequirj as many 

dollars of principal to gain 

$153.68 as $.16 is contained times in $153.68, or 960.50. Therefore, 

etc. 

Rule. Divide the given interest by the interest of $1 for 
the given time, at the given rate. 



What principal will gain 

2. $63, in 1 year and 6 months, at 6 % 



Ans. $700 



Explain the operation. Repeat the Rule. Explain the operation of Case 
IV. Repeat the Rule. 
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3. $1752, in 3 years, at 7^ % ? Ana. $8000. 

4. $581.94, in 3 years, 11 months, 21 days, at 6 % ? 

6. $9.38, in 6 months and 20 days, at 7 % ? Ans, $241.20. 
6. $151,875, in 2 years and 3 months, at 9 % ? Ans, $750. 

APPLICATIONS. 

1. If a man gives his note July 15, 1866, for $400, on inter- 
est, what sum will pay it January 21, 1867 ? Ans. $412.40. 

2. If a capitalist has $20000 loaned, one half at 6 %, and 
the other at 7 %, what interest will it gain in 2 years, 2 months, 
12 days ? Ans. $2860. 

3. How much must be paid for the use of $1200, for 2 
months and 3 days, at 1 % a month ? 

Solution. If the interest at 1% for 1 month is .01 of the principal^ 
for 2 months and 3 days, or 2^ months, it tvUl be 2^ times .01, or 
.02^ of the principal, and .02^ of $1200 is $25.20. 

4. If you lend $250 at 2 % a month, and are paid at the 
end of 15 days, what amount must you receive ? Ans. $252.50. 

5. Borrowed $200 the 20th July, at 1^ % a month ; how 
much was the interest on the 4th of the following October ? * 

Ans. $7.50. 

6. When $4,268 is paid for the use of $194 for 4 months 
and 12 days, what is the rate of interest? Ans. 6 %. 

7. Lent $114 at 7 % interest ; on its return it had gained 
$13.30 ; how long had it been on interest ? Ans. 1 y. 8 m. 

8. In what time will any sum double itself by simple inter- 
est, at 6 % ? 

Solution. Since the interest in one year is 6% of the principal, it 
must require, for a sum at interest to double, or for the interest to equal 
100 % of the principal, as many years a* 6 % is contained times in 100 %, 
or 16f years, which is 16 years and 8 months. Therefore, etc. 

9. In what time will any sum double itself by simple inter- 
est, at 7 % ? At 7^^ % ? 

Give the solution of example 3. How many per cent, most the interest 
be to equal the principal ? Give the solution to example 8. 
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10. If I am paid $37.26 as the interest due on money lent 
for 2 years and 17 days, at 7 %, what was the sum lent ? 

Ans, $260.00. 

11. What would be the difference between the interest of 
$10000 fix)m July 1st to January 1st following, computed first 
by months, and then by days, counting 365 days to the year ? 

Ans. $2.465-|- more by the latter method. 

PRESENT WORTH. 

30& The Present Worth of a sum of money, payable 
at a future time without interest, is such a sum as, being 
placed at interest, at the given rate, will amount to the debt 
when it becomes due. 

The Discount is the interest on the present worth, deducted 
or abated from the apparent value of the debt, for present pay- 
ment. It is the difference between the real and apparent value 
of the debt, and, for distinction, is called true discount* 

303. To find the present worth of any sum. 

1. Find the present worth of $480, due in 4 years, without 
interest, money being worth 5 %. 

OPEBATiOK. Since $1, at 5 % interest, in 

Amount of $1 for 4y. = $1.20 ^ 7^^^ amounts to Sl.20, it 

$480 -4- $1.20 = 400 ^ ^^"^^ ^ ""^^y ^^'^^^ 

to amount to $480, at the same 

rate, for the same time, as $1.20 is contained times in $480, or 400. 

Rule. Divide the given sum by the amount of $1 for the 
given time, at the given rate. 

To find the discount, subtract the present worth fcom the 
given sum. 

Find the present worth of 

2. $250, due in 6 months, at 6 %. Ans, $242.71+. 

3. $900, due in 72 days, at 7 %. Ans. $887.67+. 

What is Present Worth 1 Discount? Explain the operation. Bepeat 
the Rale. Uow do 70a find the discoont 1 
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4. $650, due in 1 year and 4 months, at 8 %. 

5. $347.25, due in 2 years, 7 months, 15 days, at 6 %. 

Ans. $300. 
What is the discount on 

6. $672, due 2 years hence, at 6 % ? Ans. $72. 

7. $350.75, due in 93 days, at 6 % ? Ans, $5.35+. 

8. $750, due in 2 years, 3 months, 20 days, at 7 % ? 

Ans, $104.23+. 

304t Since the present worth corresponds to the principal, 
the debt to the amount, and the discount to the intei^est of the 
principal for the time and at the rate given, the rule also ap- 
plies, when the time,' rate, and amount are given, to find the 
principal. 

What principal will amount to 
9. $1114.18, in 2 years, at 8 % ? Ans. $960.50. 

10. $3641.20, in 66 days, at 7 % ? Ans. $3595.06+. 

11. $145.67, in 123 days, at 6 % ? 

12. $4748.10, in 3 years, 3 months, 9 days, at 5 % ? 

Ans. $4080. 

APPLICATIONS. 

1. What is the present value of a note for $385, payahle in 
9 months without interest, money heing worth 6 % ? 

Ans, $368.42. 

2. What is the difference between the interest and discount 
of $1050, due 10 months hence, at 6 % ? Ans, $2.50. 

3. Bought goods for $1831.53 cash, and at once sold them 
for $1986.48, on credit of 6 months ; how much did I make, 
money being worth 5 % ? Ans, $106.49. 

4. A man was offered a horse for $225, cash in hand, or for 

$230, payable in 9 months; if he accepts the latter, when 

money is worth 7 %, how much will he gain by the choice ? 

Ans, $6.48. 

To what do6« the present worth correspond ? The debt ? The discoant ? 
To what does the rule apply ? 
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BANK DISCOUNT. 

8M« A Bank is a joint stock company, or an incoiporar- 
tion, for the purpose of receiving deposits, loaning money^ or 
issuing notes or bills for circulation. 

806. A Promissory Note is a written promise to pay ab- 
solutely a certain sum of money, for value received. 
The Face of a note is the sum made payable. 

Days op Grace are the three days usually allowed for the 
]>ayment of a note, after the expiration of the time named on 
its £ice. 

A note is nominally due at the expiration of the time named in it, 
and is legally due at nuUurity, or at the expiration of the days of grace. 

AVhen the last day of grace occurs on Sunday, or a holiday, the note 
is payable the day before. 

The time when a note is nominally and when legally dne may be 
indicated by writing the number of the days with a line between thenL 
Thus, May "|,o. 

A note is dhcounted when bought for less than its face. 

The time to run, or term of discount^ of a note, is tlie time from the 
day of discounting to the maturity. 

307f Bank Discount is an allowance to a bank for pay- 
ment of money on a note before it is due. 

It is the interest on the face of the note for the term of dis- 
count 

The Proceeds, or Avails, of a note is the sum paid for it, 
or the fece of the note less the discount. 

CASE I. 

808t To find the bank discount or proceeds of a 
note. 

1. What is the bank discount and proceeds of a note for 
$500, for 90 days, at 6 % ? 

« 

What is a Bank ? A Promissory Note 1 The Face of a note ? Days of 
Grace ? When is a note legally due ? What is Bank Discount ? The Pro- 
ceeds ? The time to ran ? 



i 
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OPERATION. 

Interest of $600 ios 60 d. = #§.00 
« " « 30d.=:: 2.50 

« " " 3d. = .25 



Interest of $500 for 93 d. = $7.75, discount 
$500 — $7.75 = $492.25, proceeds. - 

Rule. I'tnd the interest on the face of the note for the term, 
of discount, at the given rate, and it will give the discount. 

The discount suhtr<xcted from the face of the note unU give the 
proceeds. 

Notes discounted usually draw no interest till maturity. If, how- 
ever, a note is at interest, the face of the note is the amount at ma- 
turity. 

The difference between bank and true discount is equal to the 
interest on the true discount 

2. A sixty days' note for $600 was dated and discount^ on 
the same day, at 6 % ; required the discount and proceeds. 

Ans, Discount $6.30 ; proceeds $593.70. 

3. A note for $250^ in 4 months^ was dated and discounted 
Dec. 31, at 1 % a month ; required when due, and the amount 
of proceeds. Ans. Due Apri^^o | j^^y 8 ; proceeds $239.75. 

Find when due, time to run, discount, and proceeds, of the 
following notes : — 

4. $1650^. New York, July 5, 1866. 
Four months after date, for value received, I promise to pay 

Horatio Sheridan, or order, one thousand six hundred fifty -^^ 
dollars at the Manhattan National Bank. 

[Stamp]. Charles !N". Thayer. 

Discounted Sept. 5, at 7 %. 

Ans. Due Kov. *|8> to run 2 mo. 3 d. ; discount $20,217; 
proceeds $1630.183. 

Explain the operation. Repeat the Bule. How does bank discount com- 
pare with true disoount ? To what is their difference equal ? 

19 
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6. $5000. St. Louis, June 10, 1866. 

Ninety days after date, I promise to pay at the order of S. 
Clark & Go. five thousand dollars, value received. 

[Stamp.] William Kaspar. 

Discounted July IS, at 6 %. 

Ans. Due Sept. ^ | u > ^ ^^^ 60 d. ; discount $50 ; proceeds 
$4950. 

CASE II. 

809. To find the £eice of a note, its proceeds being: 
given. 

1. What must be the face of a note at 90 days, which, when 
discounted at 6 %, will give $492.25 ? 

OPERATION. Since $1 discounted for 

Proceeds of $1 for 93 d. = $.9845 ^^ g^^®^ ^"'^ ^^ ^a^ 

$492.25 -r- $.9845 = 500 ^""^^ ^'^^^^ proceeds, 

there must be required to 

give $492.25 proceeds, as many dollars as $.9845 is contained times in 

$492.25, or 500. 

. BuLE. Divide the proceeds of tJie note hy the proceeds of 
$1, f(yr the given time and rate. 

2. Find the face of a four months' note which, when dis- 
counted at 1 % a month, yields $239.75. Ans» $250. 

3. The proceeds of a sixty days' note discounted at 6 %, are 
$593.70 ; required the face of the note. 

4. I wish to obtain $3755 from a bank ; what must be the 
face of the note, payable in 90 days, at 7 ojb ? Ans. $3824.15-|-. 

5. Find the face of a two months' note which, when dis- 
counted at 2 % a month, yields $576. 

6. A merchai^t owing $994.50, gave a 30 days' note, which 
was discounted at 6 % ; required the face of the note to pay the 
exact debt. Ans. $1000. 

Ex|>Uun the ^ration. Repeat tb^ Bale. 
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ANNUAL INTEREST. 

SlOt Annnal Interest is simple interest on the principal 
and on each year's interest of the principal due and unpaid^ 
when the note is written " with interest annually." 

This interest is sanctioned hy the courts of some States, in 
the nature of damages for the detention and use of interest 
after it is due. 

Silt To compute annual interest. 

1. What is the interest due on a note of $800, interest pay- 
able yearly, on which nonpayments have been made, at the end 
of 3 years and 9 months ? 

OPEKATION. 

Int of $800 for 8 y. 9 mo. = $180.00 

Int of $800 for 1 y. = $48 ; and 

Int. of $48 for 2y. 9 mo. -|- ly. 9mo. -\- 9mo., or for 6y. 8mo. = 16.12 

Annual interest, $195.12 

Here, the interest of the principal for the time is $180, and for each 
year is $48. The first year's interest, after becoming due, remains un« 
paid 2 y. 9 mo., the second year's, 1 y. 9 mo., and the third year's 9 mo. 
The interest of $48 for 2 y. 9 mo. -|- 1 y. 9 mo. -\- 9 mo., is equal to the 
interest of $48 for 5 y. 3 mo., or $15.12. Hence, the annual interest is 
$180 + $15.12, or $195.12. 

BuLE. Mnd the interest of the prindpaZ for the whole 
time ; find the interest of one yearns interest for the sum of 
the times each yeai^s interest remains unpaid, and the sum of 
these interests will he the annual interest 

2. William Norton has L. Dixon's note, dated June 1, 1864, 
for $600, with interest to be paid annually, at 6 % ; what was 
due June 1, 1867 ? Arts, $595.40. 

8. What is the interest due on a note of $200, interest pay- 
WlMi % Annaal Ittterest % Explain tiie operation. Bepoat the Bule. 



/ 

/ 
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able annually^ on which no paymeixts hare been made, at the 
end of 2 years, 6 months, 3 days ? Ans, $31.55. 

4. What was due July 1, 1867, on a note dated May 1, 
1863, for $780, with interest payable annually, at 6 % ? 

5. What was due January 1, 1868, on a note dated July 1, 
1866, for $1000, with interest payable annually, at 7 % ? 

An8. #1184.80. 

PARTIAL PAYMENTS. 

312t Partial Payments are payments in part of a note, 
bond, or like obligation. 

The payments, being receipted for by writing upon the back 
of the obligation, are called Indorsements. 

313. When settlements are made at the end of short peri- 
ods, or within a year, and on notes for any time, in States 
where there are no prescribed methods of reckoning interest in 
case of partial payments, it is customary to compute by the 

Mebcantile Bule* 

Fini the a/mount of the principal from the time it began to 
draw interest, and the amount of eaeh indorsement from the 
time it was made until settlement* 

Sulftract the sum of the amounts of the payments from the 
amount of the principal, and the remainder unll he the bal- 
ance due. 

In mercantile accounts, the rule may be applied to each specified 
period for which they are allowed to run, so that a new principal may 
be formed at the end of every three, six, twelve months, etc., according 
to the custom of merchants in balancing their ledgers. This method 
has, even in application to notes, been sanctioned by the courts of some 
of the States. 

What are Partial Payments ? What are called Indorsements ? By what 
Bale is it customary to oompate when settlements are made withiii a year % 
Rfty wtt tfa(B MwCTmtile |U1»> 
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XSscamples* 

(1.) $1728. Chicago, January 1, 1863. 

Fop value received, I promise to pay Eaymond, Morris, and 
Co., or order, on demand, one thousand seven hundred and 
twenty-eight dollars, with interest. 

[Stamp.] £*ufus Ogdcn. 

Indorsements. March 1, 1863, $300; May 16, 1863, $150; Sep- 
tember 1, 1863, $270; December 11, 1863, $135. 

What is due Dec 16, 1863 ? 

OPERATION. 



Principal, 

Interest for 11 months and 15 days. 


$300.00 
14.25 


$1728.00 
99.36 


Amount, 

First payment. 

Interest for 9 months and 15 days. 


1827.36 


Second payment. 
Interest for 7 months. 


150.00 
5.25 




Third payment. 

Interest for 3 months and 15 days. 

Fourth payment, 

Interest for 5 days, 


270.00 

4.72 

135.00 

.11 


87Q .^.^ 






O 1 U*%J*J 



Balance due December 16, 1863, $948.03 

(2.) $700. Montville, February 4, 1864. 

For value received, we jointly and severally promise to pay 
Joseph Perry or order, on demand, seven hundred dollars, with 
interest. Jackson Fields. 

fstamp.] Edwin Reed. 



Kbview Questions. What is Interest? (288) The Principal? (288) 
The Rate of interest? (288) The Amount? (288) Legal Interest? (289) 
Usury? (289) 

19 • 



222 PRACTICAL AIMTHMETIC. 

Indorsements. December 18, 1864, $164; June 24, 1865, $200; 
September 11, 1866, $120; July 5, 1866, $60. 
What was due on this note Kovember 28, 1866 ? 

Ans. $227.87+. 

(3.) $500. Milwaukee, January 1, 1866. 

For value received, three months after date, I promise to pay 
to the order of Andrew Benson, five hundred dollars. 

[Stamp.] James Lockwood. 

Indorsement. January 1, 1867, $200. 

What was due April 1, 1867, at 7 % interest ? 

Ans, $331.60. 

314. The United States Courts have adopted the following, 
called the 

United States Eule. 

JVW the amount of the principal to the time of the first 
payment; if the payment eqtuMls or exceeds the interesty sub- 
tract it from the amount^ and regard the remainder as a new 
principal 

If any payment he less than the interest due, find the 
aimount of the same principal up to the time when tJie sum of 
the paym&nts shall first equxd or exceed the interest due, and 
subtract the sum of the payments from the amount ; the re- 
mainder regard a>s a new principal, vnth which proceed as 
before, 

IE23ca.iii.ples. 

(1.) $1000. Washington, January 1, 1866. 

For value received, I promise to pay Albert White, or order, 
one thousand dollars, on demand, with interest. 

[Stamp.] George W. Beves. 

Indorsements. April 1, 1866, $24 ; August 1, 1866, $4 ; Decein- 
ber 1, 1866, $6; February 1, 1867, $60; July 1, 1867, $40. 

What wiU be due June 1, 1870 ? Ans. $1121.90. 

Bepeat the United States Rule. 
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OPERATION. 

Principal, $1000.00 
Interest to April 1, 1866, 3 mo., 15.00 



Amount, $1015.00 

First payment, April 1, 1866, 24.00 

Kemainder for a new principal, $991.00 

Interest to Feb. 1, 1867, 10 mo., 49.56 

Amount, $1040.55 

Second pay^t, Aug. 1, 1866, less than int. due, $4.00 

Third " Dec. 1, 1866, " " 6.00 

Fourth « Feb. 1, 1867, exceeds « 60.00 

70.00 



Bemainder for new principal, $970.55 

Interest to July 1, 1867, 5 mo., 24.26+ 

Amount, $994.81+ 

Fifth payment, July 1, 1867, 40.00 

Bemainder for a new principal, $954.81+ 

Interest to June 1, 1870, 2 y. 11 mo., 167.09+ 

Amount due June 1, 1870, $1121.90+ 

(2.) $625^. Boston, October 1, 1864 

For value received, we promise to pay Madison Wells, or 

order, on demand, six hundred twenty-five ^^ doUars, with 

interest. 

[Stamp.] Bancroft, Stetson, & Go. 

Indorsements. January 1, 1865, $200; Nov. 1, 1865, $20; Jan- 
uary 1, 1866, $800. 

How much was there due May 1, 1866 ? Ana. $143.79+. 



Bbview QuESTiONB. What is Simple Interest? (290) In compnting 
interest, how is it customary to regard months and days? (293) What is 
•ach day's interest in dealing with the United States Government ? (293) 
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(3.) $2400. Kew York, May 16, 1864. 

Fop value received, I promise to pay J. L. Weston and Com- 
pany, or order, on demand, twenty-four hundred dollars, with 
interest after three months. J M. M ' 

(Stamp.] ^' 

Indorsements. August 16, 1865, $400; May 31, 1866, $67.89. 

How much was due November 30, 1866, interest at 7 % ? 

Ans. $2295.71. 

(4) $5660. New Orleans, May 1, 1863. 

For value received, I promise to pay to the order of Louis 
De Bois five thousand six hundred and sixty dollars, on de- 
mand, with interest. John Vincent. 

[Stamp.] 

Indorsements. June 16, 1864, $578^ ; Jan. 31, 1865, $160 ; June 
16, 1866, $420. 

How much was due February 16, 1867, interest at 5 % ? 

Ans, $5538.71. 

SI 5* The preceding rule modified, so as not to allow of com- 
puting interest between payments for any period less than a 
year, is the 

Connecticut Rule. 

When at least a year's interest has accrued a/t the time of a 
payment, and also in case of the last payment, proceed accord- 
ing to the United States BiUe. 

WTien less than a yearns interest has accrued at the time of 
any payment, exeept the last, take the difference between the 
amount of the principal for a whole year, and the amount of 
the paymervt for the remainder of the year after it was made, 
for a new principal. 

When the interest which has accrued at the time of a pay- 
ment exceeds the paymsnt, find the interest only wj^on tJis prin- 
cipal, 

Beyiew Quebtioks. What is the General Rule fbr computiQg fiimjile 
interest ? (294) The Bnle for interest at 6 per cent. ? (295) 
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(1.) $1000. New Haven, July 1, 1864. 

Fop value received, I promise to pay to the order of H. B. 

Bacon, one thousand dollars, on demand^ with interest. 

[Stamp.] Bichard Bussell. 

Indobsements. January 1, 1865, $100 ; September 1, 1866, 
$223.99; December 25, 1866, $12. 

How much was due January 1, 1867 ? Ans. $804. 

316. The General Assembly of Vermont, in 1866, by law, 
established the following as the 

Vermont Eule. 

On all notes, hiUsj or other similar obligations, whether made 
pay able on deTnand or at a specified time, with interest, where 
payments are made, such payments shall be applied : first, to 
liquidate the interest that has adeemed ai the time of such pay- 
ments / and, secondly, to the extinguishment of the principal. 

On aU notes, bills, or other similar obligations, whether 
made payable on denrvand or at a specified time, with interest 
ANNUALLY, the annual interests that remain unpaid shall be 
subject to simple interest, from the time they become due to the 
time of final settlement ; but if in amy year reckoning from 
the time such annual interest began to Ojccrue, payments have 
been made, the amount of such payments at the end of such 
year unth interest thereon from the tim^ of payment shall be 
applied : first, to liquidate the simple interest that has accrued 
from the unpaid annual interests ; secondly, to liquidate the 
ajinual interests that have become due; and thirdly, to the ex- 
tinguishment of the prindpaL 

(1.) $5000. Montpelier, Vt., Dec. 1, 1867. 

For value received, we promise to pay to the order of James 
Mason, five thousand dollars, on demand, with interest. 
[Stamp.] Richardson, Bentley & Co. 

Indobssmrnts. June 1, 1869, $400; December 1, 1869, $2200. 



226 PRACTICAL ABITHMETIC. 

What was due June 1, 1870 ? Ana. $3090 

(2.) $1000. Pomfret, Vt., Oct. 1, 1862. 

Fop value received, I promise to pay Andrew Baldwin, op 
opdep, one thousand dollaps, thpee years from date, with interest 
annually. Charles Dayton. 

Indorsements. April 1, 1864, $50 ; June 1, 1B65, $400; August 1, 
1865, $200. 

What was due at maturity? Ana. $526.43. 

COMPOUND INTEREST. 

S17* Compoiind Interest is interest upon principal and 
interest, the two heing comhined at regular intervals of time 
and converted into a new principal. 

The interest may he made a part of the principal, or com- 
pounded, annually, semi-annually, quarterly, etc., according to 
agreement. 

318* To find the compound interest of any sum. 

1. What is the compound interest of $600 for 2 years and 6 
months, at 6 % ? 

OPERATION. 

Principal, $600.00 

Interest for Ist year, 36.00 



Amount, or 2d principal, $636.00 

Interest for 2d year, 38.16 



Amount, or 3d principal, $674.16 

Interest for 6 months, 20.2248 



Amount for 2 y. and 6 mo., $694.3848 

Given principal, 600 

Compound interest for 2 y. and 6 mo., $94.3848 

What is Compoand Interest? How often may the interest be com- 
poimded ? Explain the operation. 
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The interest for the first year is $36, and the amount $636, which is 
made a second principal. 

The interest for the second year is $38.16, and the amount, $674.16, 
which is made a third principal. 

The interest for 6 months, the time at the end of the entire years, is 
$20.2248, and the amount $694.3848. 

Subtracting the given principal from the last amount, the compound 
interest is $94.3848. 

BuLE. Mnd the amount of th^ principal for the first inter^ 
vol, and make it the principal of the second interval ; then, 
the amount of the second principal for the second interval, and 
make it the principal of the third, and so on for all the entire 
intervals. 

If there be a part of the time more than the entire intervals^ 
find the amount for it 

The last amount tvill be the ammcnt at compound interest^ 
and it, less the given principal, will be the compound interest. 

T^-y a,Tn pleg. 

2. What is tlie amount of $100, at 6 % compound interest^ 
for 3 years ? ^ Ans, $119,104-. 

3. What is the compound interest of $600.50, at 5 %, for 2 
years? 

4. What is the compound interest of $300, at 7 %, for 3. 
years, 4 months, and 15 days ? Ans, $77.15-^. 

5. What is the amount of $860, at 4 ^ half yearly com- 
pound interest, for 3 years ? Ans, $1088.17-}-. 

6. What is the amount of $500, at 5 % compound interest, 
for 4 years, 2 months, and 15 days ? Ans, $614.08-)-. 

S19* The process of computing compound interest may be 
abridged by means of the following 

Repeat the Bole. How may the process of computing compound interest 
heabrid^l 
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8H0WINO THB AMOUNT OF $1 FROM 1 TO 20 TEARS, AT 2^, 3, 5, 6, 
AND 7 PER CENT., COMPOUND INTEREST. 



Teua. 

1 


2^ per cent. 


1.025000 


2 


1.050625 


3 


1.076890 


4 


1.103812 


6 


1.131408 


6 


1.159693 


7 


1.188685 


8 


1.218402 


9 


1.248862 


10 


1.280084 


11 


1.312086 


12 


1.344888 


13 


1.378511 


14 


1.412973 


16 


1.448298 


16 


1.484505 


17 


1.521618 


18 


1.659658 


19 


1.598650 


20 


1.638616 



8 per cent. 

1.030000 
1.060900 
1.092727 
1.125508 
1.159274 

1.194052 
1.229873 
1.266770 
1.304773 
1.343916 

1.384233 
1.425760 
1.468533 
1.512589 
1.557967 

1.604706 
1.652847 
1.702433 
1.753506 
1.806111 



5 per cent. 6 per cent. 7 per cent. Yean. 



1.050000 
1.102500 
1.157625 
1.215506 
1.276281 

1.340095 
1.407100 
1.477455 
1.551328 
1.628894 

1.710339 
1.795856 
1.885649 
1.979931 
2.078928 

2.182874 
2.292018 
2.406619 
2.526950 
2.653297 



1.060000 
1.123600 
1.191016 
1.262476 
1.338225 

1.418519 
1.503630 
1.593848 
1.689478 
1.790847 

1.898298 
2.012196 
2.132928 
2.260903 
2.3965^8 

2.540351 
2.692772 
2.854339 
3.025599 
3.207135 



1.070000 
1.144900 
1.225043 
1.310796 
1.402552 

1.500730 
1.605781 
1.718186 
1.838459 
1.967151 

2.104852 
2.252191 
2.409845 
2.578534 
2.750032 

2.952164 
3.158815 
3.379932 
3.616527 
3.869685 



1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 



7. What is the compound interest of $400, at 6 %, for 20 
years and 6 months ? 

Solution. Amount of $1 for 20 years = S3.207135; interest of 
$1 for 6 months = $.03 ; $3.207135 X -03 = $.09621405 r= interest 
of amount for 6 months; $3.207135 — $1 = $2.207135 = compound 
interest of $1 for 20 years; $2.207135 -f $.096214 = $2.308349 = 
compound interest of $1 for 20jears and 6 months; and $2.303349 X 
400 = $921.3396, or $921.33-|- = compound interest of $400 for 20 
years and 6 months. 

8. What is the amount of $100, at a semi-annual compound 
interest of 2^ %, for 10 yeais? Ans. $163.86-f-. 
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9. What is the a«mouiit of $50^ at 7 % compound interest, 
for 30 years ? Ana. $380.61+. 

Here, find the amount for 20 years, and then the amount of that sum 
for 10 years, by aid of the table. 

REVIEW EXERCISES. 

1. If on settlement with a merchant I give my note for 
$5400 payable in 6 months, with 6 % interest, how much must 
be paid when the note becomes due ? Ans, $5562. 

2. A certain sum lent at 6 % produced $250, between July 
5, 1865, and December 6, 1866 ; what was the sum ? 

Arts, $2935.42+. 

3. My money at interest doubles itself, I find, in just 14f 
years ; what is the rate per cent. ? Ans, 7 %. 

4. On the 15th of July, 1866, I paid $65, the interest due 
on a note of $250, at 6 % ; from what date did the interest 
commence ? Ans. March 15, 1862. 

5. How much more is the bank than the true discount on 
$800, for 3 years, 4 months, and 18 days ? Ans. $27.80+. 

6. Having a gold watch to sell, one man offers $220 payable 
in two years, and another offers me $200 cash in hand ; which 
is the better offer, and how much ? 

Ans. $200 cash in hand, by $3.58+. 

7. I have received a note dated April 10, 1866, for $500, 
payable six months after date ; required when it becomes due, 
the time to run if discounted Aug. 11, and the proceeds at 6 %. 

Ans. Due Oct. ^° 1 13 ; time to run, 63 days ; proceeds, $494 75. 

8. How much more is the compound than the annual inter- 
est of $1300, at 6 %, for 4 years ? Ans. $1.13+ 



Review Questions. What is the Present Worth of any sura ? (302) 
The Discoant? (302) The Rule for finding the present worth? (303) 
What is a Promissory Note ? (306) The Face of a Note ? (306) Days of 
Grace? (306) Bank Discount? (307) Rule for finding bank discount? 
(308) 

ao 
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BATIO AND PROPORTION. 

Snk Ratio is the measure of the relation of two like quan- 
tities. 

It is determined by dividing the first quantity by the second. 

Thus, 

The ratio of 6 to 3 is 2, or of $8 to $2 is 4. 

821* The Terms df a ratio are the two quantities com- 
pared. 

The Antecedent is the first term of the ratio. 
The Consequent is the second term of the ratio. 

S22« The relation of antecedent to consequent may be indi- 
cated by writing : , or the sign of division, between two num- 
bers. Thus, 

6 : 3, or 6 -7- 3, indicate the ratio of 6 to 3. 

The sign : is an abbreviated form of -^, and has a like meaning. 

Some few American authors determine ratio by dividing the conse- 
quent by the antecedent, after the old method of La Croix, which has 
become qoite obsolete in the country where it originated. 

828* A Simple Ratio is a single ratio of two terms. 

Thus, 

8 : 2 expresses a simple ratio. 

824* A Compound Ratio is the product of two or more 
simple ratios. Thus, 

(6 : 5) X (2 : 3), or f X f 9 expresses a compound ratia 
825. From the definition of ratio, follow the 



1. Ratio can only exist between quantities of the same name 
and kind. 

2. The ratio is equal to the quotient of the antecedent di- 
vided hy the consequent 

What is Batio 9 Terms of a ratio ? The Antecedent ? The Consequent ? 
How may the relation of antecedent to consequent be indicated ? What is 
a Simple Ratio ? A Compound Ratio ? Give the first Principle. The second. 
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3. The antecedent is equal to the product of the consequent 
and ratio. 

4. The consequent is equal to ths quotient of the antecedent 
divided by the ratio. 

Also, since ratio may be expressed by a fraction : 

5. The ratio is not changed^ if both the antecedent and con- 
sequent are multiplied or divided by the same number. 

Write the ratio of 



6. 2 to i. 



1. 3 to 5. Ans. 3 : 5. 

2. 8 to 7. Ans. 8 : 7. 

3. 6 to 4 

What is the ratio of 

7. 12 to 6? Ans, 2. 

8. 2 to 3? Ans. |. 

9. $16 to $4? 



4. 3x2to4x3. Ans. (3x2):(4x3). 

5. \ to \. Ans. ^ : ^. 



10. T^jr to J ? Ans. 3. 

11. ^to^? Ans. 1\. 

12. 3 yd. to J yd. ? 

13. Keduce the ratio 6 : 30 to its smallest terms. Ans. \. 

14. Reduce to a simple ratio 8x3: 6X2. Ans. 2. 

15. Reduce to a simple ratio | X | : f X V- -^^^- ^• 

16. Find the ratio of 6 h. 20 m. to 2 h. Ans. 3^. 

17. If the antecedent is 15.6 and the ratio 6^ what is the 
consequent? Ans. 2.6. 

18. If the consequent is \% and the ratio \, what is the an- 
tecedent? Ans. ^, 

PROPORTION. 
826t A Proportion is an equality of ratios. Thus^ 

8 : 2 = 16 : 4 is a proportion. 

The equality is generally indicated by writing : : between the 
ratios. Thus, 

8 : 2 : : 16 : 4 indicates a proportion, 

Give the third Principle. The fourth. The fifth. What is Proportion? 
How is the equality generally indicated ? 
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and may be read^ the ratio of 8 : 2 is equal to the . ratio of 
16 to 4, or 8 is to 2 as 16 is to 4. 

827* The Terms of a proportion are those of its ratios. 
The Extremes are the first and fourth terms. 
The Means are the second and thirii terms. 
A Proportional is any one of the terms. 
A Mean Proportional is a term repeated between the 
other two. Thus, 

In 12 : 6 :: 6 : 3, 6 is a mean proportional. 



328t 1. In every proportion the product of the means is 
equal to the prod/uct of the extremes. 

For, in the proportion 6 : S : : 4 : 2, since the ratios are equal (Art. 
326), we have f = ^* Now, these equal fractions reduced to equiva- 
lent fractions having a common denominator, give |^ = ^^, and by 
dropping the common denominator, 6X2 = 4X3. Hence, 

2. Either extreme is equal to the prodv^yt of the means 
divided hy the other extreme, 

3. Either mean is equal to the product of the extremes 
divided by the other mean, 

4. The fourth term is equul to the quotient of the third term 
divided by the ratio of the first to the second. 

Find the missing term in 



5. t'V : i :: 15 : ( ). Ans, 12. 

6- ( ) : * - i : i- ^^- h 

7, $1.50 : $7.50 ::( ) : 3bu. 

Ans. f bu. 

8. 2gal. 2qt.:( ) :: $4:$.80. 



1. 27 : 3 :: 54 : ( ). Ans. 6. 

2. 12yd. : 4yd. :: $9 : ( ). 

Ans. $3. 

3. 20rd. : 25 rd. :: ( ): $10. 

Ans, $8. 

4. 5i : () :: 16 : 32. 

Here, in example 8, the 2 gal. 2 qt. must be reduced to an equivalent 
single denomination before proceeding to find the missing term. 

What are the terms of a proportion ? The Extremes ? The Means ? A 
Proportional ? A Mean Proportional ? The Principles ? 
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SIMPLE PROPORTION. 

329t In Simple Proportion the terms of two equal sim- 
ple ratios are compared. 

It applies to the solution of questions, in which three given 
quantities are so related that a fourth may be determined firom 
them, by equality of ratios. 

Of the three given quantities, two of them must be of the 
same name, and constitute a ratio, and the third must be of 
like name with the required quantity, so as to constitute with 
it a second ratio. 

S30f To solve questions by simple proportion. 

1. If 8 yards of cloth cost $66, what will 32 yards cost ? 

OPERATION. It is evident that 8 yards 

yd. yd. 9 $ bear the same relation to 

8 : 32 :: 66 : cost of 32 yd. 32 yards, that the cost of 8 

A yards bears to the cost of 3 2 

S66 y 312 ^ y^^^ *» hence, the propor- 

-^ ^ = $264 = cost of 32 yd. tion 8 yd. : 32 yd. : : $66 : 

cost of 32 yd. 

Since the product of the means divided by either extreme must give 
the other extreme (Art 328), the required extreme is equal to ($66 
X 32) -f- 8, or $264. 

Or, if 8 yards of cloth cost $66, 32 yards, which are 4 times 8 yards, 
must cost 4 times $66, or $264. 

E>ULE. Arrange the given tei^ms so that, from the nature 
of the question, the ratios shall be equal. 

Find, then, the required term by dividing the product of the 
second and third terms by the first ; or, by dividing the thij'd 
term by the ratio of the first term to the second. 

All questions in proportion may also be solved by Analysis, It b 
recommended to the learner to solve the examples that follow by both 
methods. 

What are compared in Simple Proportion ? To wliat questions does Sim- 
ple Proportion apply ? Explain the operation. Repeat the Hale. 

20« 



284 PRACTICAL ABITHMETIC. 



2. If 12 bushels of wheab cost $16, what will 30 bushels 
cost ? Ans. $40. 

3. If the rent of a farm of 183 acres is $273, what will be 
the rent of a farm of 61 acres ? Ans. $91. 

4. If 98 bushels of potatoes cost $56, how many bushels can 
be had for $16 ? Ans, 28 bushels. 

5. When 12 yards of cloth can be bought for $16, how many 
can be bought for $72 ? An^, 54 yards. 

6. A person completed a journey of 40 miles in five hours ; 
how far, at the same rate, can he travel in 45 hours ? 

Ans. 360 miles. 

7. If 5 yards of cloth cost $6f , what will 12f yards cost ? 

Ans. $15.81. 

8. If 385 kilos of sugar cost $63, how many may be 
bought for $18 ? 

9. If I can complete a piece of work in 32 days, by working 
8 hours a day, in what time can I do the same by working only 
6 hours a day ? Ans. 42§ days. 

10. If I borrowed of a friend $300 for 8 months, for how 
long a time should I lend him $200 in return ? 

Ans. 12 months. 

11. If 100 workmen can do a piece of work in 12 days, how 
many can do the same in 8 days ? 

12. How many yards of flannel | of a yard wide are required 
to line a cloak which has in it 12 yards of cli>th ^ of a yard 
wide ? Ans. 8 yards. 

13. If I give $2 for .4 of a cord of wood, how much must I 
give for ;J of a cord ? Ans. $1.25. 

14. If ^ of a ship cost $9750, what will |J of it cost? 

Ans. $42000. 

Kbvibw Questions. What is Batio ? (320) Terms of a ratio ? (321 ) 

A Simple Batio? (323) A Compound Batio? (324) Principles of ratio? 
(325) 
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15. Two numbers are to each other as 15 to 84, and the 
smaller is 75 ; what is the greater ? Ans. 170. 

16. Two numbers are to each other as 3 to 2, and the greater 
is 210 ; what is the smaller ? /^d 

17. If 3 cords 5 cord feet of wood will purchase 1 T. 5 cwt. 
3 qr. of hay, what quantity of wood will be required to purchase 
1 ton of hay ? Ans. 2 C. 6-|- c. ft. 

18. If a railway train moves 150 miles in 5^ hours, in what 
time will it move 225 miles ? Ans. 8 h. 15 m. 

19. If 8 boarders consume a certain quantity of provisions in 
10 days, how many days would it have lasted if 2 more had " 
been in the company ? Ans. 8 days. 

20. A besieged fortress has provisions for 3 weeks, at the 
rate of 14 ounces a day for each man ; at what rate per day 
must the provisions be distributed, so that the place may hold 
out 5 weeks ? Ans. 8^ oz. 

21. If the fore wheel of a coach, which is 7 feet 6 inches in 
circumference, turns round 70400 times in going a hundred 
miles, how often will the hind wheel, which is 9 feet 2 inches, 
turn round in going the same distance ? Ans. 57600 times. 

22. If 125 bushels of wheat grow on 4 acres 84 square rods, 
how much land will be required to produce 650 bushels ? 

Ans. 23 A. 84.8 P. 

23. If a stick 7 feet high cast a shadow 5 feet in length, 
what is the hight of a spire that casts a shadow 129 feet in 
length ? Ans. 180 ft. 7 J in. 

24. A besieged town, containing 22400 inhabitants, has pro- 
visions to last 3 weeks ; how many must be sent away that they 
may be able to hold out 7 weeks ? Ans. 12800. 

831« "When it id required to divide a quantity into parts 
which are proportional to given numbers, we may. 

Add together the proportional numbers ; then, the sum of 

Review Questions. What is Proportion ? (326) Terms of a Propor- 
tion ? (327) Principles 1 (328) 
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these numbers wiU he to any one of them, as the qv/intity to he 
divided is to the part corresponding to tha^ number, 

25. A gentleman bequeathed $18000 to his three sons, A, 
B, and C, in the proportion of 3, 4, and 5 ; how much was the 
part of each ? 

OPERATION. Since the given sum 

3 _j_ 4 _[_ 5 = 12. Then, »« to be bequeathed to 

12 : 3 :: $18000 : $4500, A's part. ^® *^T "'f ' ^^ ^^% 
12 : 4 :: $18000 : $6000, B's p^. ^ jrrL%i8ro; 
12 : 5 :: $18000 : $7500, C's part j^^ 3 + 4+5, or 12, 

equal parts, A will have 8, B 4, and C 5, of these parts. Hence, A's 
part is -^ of $18000, or $4500, B's ^ of $18000, or $6000, and C'a 
^ of $18000, or $7500. 

2Q. Two men own a field of 640 acres in common, and their 
respective shares of it are in the ratio of 7 to 9 ; if divided, how 
many acres would belong to each ? 

27. Divide 4720 into 3 parts which shall be in the propor- 
tion of i, I, and f . Ans. 1200, 1600, and 1920. 

28. In a certain town of 4500 inhabitants, the youth are to 
the adults in the ratio of 13 to 12 ; required the number of 
each. Ans. Youth, 2340 ; adults, 2160. 

COMPOUND PROPORTION. 

332t Compound Proportion is an equality bet^iveen a 
compound and a simple ratio. Thus, 

3*4 

^ ; rt :: 45 : 96 is a compound proportion. 

It applies to the solution of questions which would require 
several simple proportions. 

333* To solve questions by compound proportion. 

1. If 4 men can earn $96 in 8 days, how much can 10 men 
earn in 6 days? 

How may we proceed when it is required to divide a quantity into parts 
which are proportional to given numbers ? Explain the operation. What is 
Compound Proportion ? To what does it apply ? 
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OPERATION. 

Q ! c II $96 : amount required; or 

4X8 : 10 X 6 :: $96 : amount required. 
3 

^, $^ X 10 X 6 ^_^ ^ . , 

Inen, a ^ a = ^loO = amount required. 

^ X * 

If 4 men can earn $96 in 8 days, 1 man can earn in the same time 
^ of $96, or $24, and 10 men can earn 10 times $24, or $240. 

If 10 men can earn $240 in 8 days, in 1 day they can earn ^of 
$240 or $30, and in 6 days 6 times $30, $180. 

Or, if 4 men can earn $96 in 8 days, 10 men in the same time will 
earn y of $96, and in 6 days,| of y of $96, or $180. 

Rule. Write the given number of the same kind as the 
answer for the third term ; and arrange the rernaining num- 
bers, eoA^h pair of the same hind, as in simple proportion, 

Find the required term by dividing the product of the third 
and second terms by the product of the first terms. 

It is recommended to solve the questions by both compound propor- 
tion and analysis. 

2. If a pasture of 16 acres will feed 6 horses for 4 months, 
how many acres will feed 12 horses for 9 months ? Aiis, 72 acres. 

3. If 36 yards of cloth, 7 quarters wide, be worth $98, what 
is the value of 120 yards of equal quality, but only 5 quarters 
wide? 

4. If 6 men can mow 16 acres in 4 days, how long will it 
take 10 men to mow 40 acres, at the same rate ? Ans, 6 days. 

5. If a man travel 90 miles in 3 days, by walking 8 hours a 
day, in what time will he travel 540 miles, by walking 6 hours 
a day ? Ans, 24 days. 

6. If a family of 9 spend $600 in 8 months, how much will 
serve a family of 24 for 16 months ? Ans. $3200. 



Explain the operation. Kepeat the Rtil^. 
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7. If 12 horses in 5 days plow 11 acres, how many horses 
would plow 33 acres in 18 days ? Ans, 10 horses. 

8. If $2000 will support a garrison of 150 men 3 months, 
how long will $6000 support 4 times as many men ? 

9. The interest on $200 for 4 months being $4, what will be 
the interest on $590 for 1 year and 3 months ? Ans, $44.25. 

10. When 12 men can put } of a cargo on board of a ship in 
} of a day, how long would it require 5 men to load 3 such ves- 
sels ? Ans, 13^ days. 

11. If $750 will defray the expenses of 12 men for 14 weeks 
2 days, how much will 5 men require for 22 weeks 6 days ? 

Ans. $500. 

12. If 18 men can dig a trench 30 yards long in 24 days, by 
working 8 hours a day, how many will dig a trench 60 yards 
long in 64 days, working 6 hours a day ? Ans. 18 men. 

13. If 29 men in 5 days of 12 hours each can reap 32 acres, 
how many acres can 20 men reap in 8^f days of 13 hours 
each ? Arts. 40 acres. 

PARTNERSHIP. 

334* Partnership is the association of two or more per- 
sons in business, under a certain name, with an agreement to 
share the profits and losses. 

The Partners are the individuals associated. 

The Company, or Firm, is the business association. 

The Capital, or Stock, is the money, or property used in 
business. 

A Dividend is the profits to be divided. 

The profits and losses of a firm are usually distributed among 
the partners in proportion to their respective shares in the 
business. 

Review Questions. A Simple Proportion ? (329) The Bnle? (SSO) 
What is Partnership? The Partners? The CJompany or Finat Th« 
Capital or Stock ? A Dividend ? 
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CASE I. 

835. When the capital of each partner is employed 
for equal ttme. 

1. A, B, and C enter into partnership; A furnishes $5000, 
B $2500, and C $7500 ; they gain $600; what is each part- 
ner's share ? 

OPERATION. 

A's stock = $5000 = T^^ftftfty = i of entire stock ; 
B's « = 2500 = m^% = i 

C's « = 7500 = ^<VV = i 



(C u 



Entire stock = $15000 

Hence, A's share = ^ of $600 = $200 
B's « = I of $600= 100 
C's « = I of $600= 300 

Entire gain = $600 

Since A's stock is equal to ^, B's to ^, and C's to ^, of the entire 
stock, A must have ^, B ^, and C ^, of the gain ; hence, A's share is 
equal to ^ of the $600, or S200, B's to ^ of the $600, or $100, and C's 
to ^ of the $600, or $300. 

!RijLE. Apportion to each partner such a part of the gain 
or loss as his stock is of the entire stock. 

JESxaxnples. 

2. A^ B, and C form a joint capital for conducting a busi- 
ness, of which A contributes $1500, B $1950, and C $2100. 
At the end of a year the profits are $1665 ; what share should 
each receive? Ans, A $450, B $585, and C $630. 

3. A, B, and C traded together. A put into the business 
$240, B $360, and C $120. They gained $350 ; what wa« 
each partner's share of the gain ? 

4. A, B, and C had 108 tons of freight on board a ship, of 
which A had 48 tons, B 36, and C 24 ; but in a storm 45 tons 
were washed away ; what was each man's share of the loss ? 

What is tiie Rolel 
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5. A and B, with equal stocks^ dear in trade $2000 ; A is 
to have 3 parts of the profits, and B 2 parts, hecause A man- 
aged the husiness ; what is each one's share of the profits, and 
how much did A receive for his services ? 

Ans. A's share $1200 ; B's share $800 ; and A for services 
$400. 

836i The rule applies to distrihuting the assets of bank- 
rupts, and other like apportionments. 

6. A bankrupt, whose property is only worth $6000, owes A 
$8000 and B $12000 ; what should each of these creditors re- 
ceive ? Jn&. A $2400, and B $3600. 

7. Three persons rent a pasture for the summer ; the first 
puts in 21 horses, the second 17, and the third 47. The rent 
is $307 ; what part of it must each pay ? 

Ans. The first $75.84-f , the second $61.40, and the third 
$169.75+. 

8. A gentleman left by will to his wife $5000, to his eldec. ^ 
son $3000, and to his younger son $2500. But it was found ; 
that the property, after paying debts, was only $7475 ; how 
should this be apportioned under the will ? 

Ans. To the wife $3559.52+; to the elder son $2135.71+; 
and to the younger son $1779.76. 

CASE II. 

837. When the capital of the partners is employed 
for unequal ttmesu 

1. A and B trade in company ; A puts in $500 for 8 months, 
and B $600 for 10 months. They gain $240 ; what is each 
partner's share of it ? 

OPERATION. 

A's $500 for 8 mo. = $4000 for Imo.,- 
B's $600 « lOmo. = 6000 « Imo. 



Entire stock the same as $10000 for 1 mo. 



How do^ the Bale 9p^j ? 
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Hence, A's share = ^^l%% = f of $240 = $96 
B's " = ^oWiy = * of $240 = $144 

Entire gain = $240 

$500 for 8 months is the same as $4000 for 1 month, and $600 for 1 
months is the same as $6000 for 1 month ; hence the entire stock is the 
same as $4000 -j- $6000, or $10000, for 1 month. 

If $10000 gain in a certain time $240, $4000, or { of that sum, 
must gain f of $240, or $96, and $6000, or { of the sum, | of $240, or 
$144. 

BuLE. Multiply each partner^s stock by the time it was 
invested, and apportion the gain or loss in proportion to the 
products, 

2. A, B, and C commenced trade together the first of June, 
on $6000 put in by A ; the first of August B put in $9000, 
and the first of September C put in $12000. At the end of the 
year their gains amounted to $4500 ; what was each partner's 
share ? Ans, A's $1400, B's $1500, and C's $1600. 

3. A, B, and C enter into partnership ; A put in $500 for 
18 months ; B $380 for 13 months ; C $270 for 9 months. 
They lost $818.50 ; what was each man's share ? 

. Ans, A's $450, B's $247, and C's $121.50. 

4. Jones and Smith rent a pasture for $275 ; Jones puts in 
80 sheep and Smith 100, but at the end of 6 months they each 
dispose of half their stock, and allow Hall to put in 50 sheep ; 
what should each pay toward the rent at the end of the year ? 

Ans. Jones $103.12^, Smith $128.90f, and Hall $42.96|. 

5. A and B entered into partnership for 1 year. A at first 
put in $500, and at the end of 5 months he put in $150 more ; 
B at first put in $600, and at the end of 9 months took out 
$200. Their year's profits were $682.50; what was each 
man's share ? Ans, A's $352.50, and B's $330. 



Explain the operation. Repeat the Rale. 
21 
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6. A builds a mill at a cost of $35000 ; 2 months after its 
completion B buys stock in it of A to the amount of $11000 ; 
and in 3 months more C purchases also of A $4000 worth of 
stock. They run the mill for 7 months, and gain during that 
time $9700 ; what portion of this belongs to each ? 

Ans. A's share $7205.71+, B's share $2177.55+, and C's 
share $316.73+. 

7. S, T, and Y entered into partnership. S kept his stock 
in 1 year ; T put in J as much as S, and for 10 months ; Y put 
in I as much as S, and for 4 months. They gained $3400 ; 
what was each one's share of the profit ? 

Ans, S's share $2400, T's share $400, and Y's share $600. 

EQUATION OF PAYMENTS. 

S38. Equation of Pajnnents is the process of finding 
the average or equitable time for paying several sums due at 
different times. 

339* The Equated Time is the date at which the items 
due at different times may be justly paid together. 

340f The Averagre Term of Credit is the time that must 
elapse before the equated time. 

CASE I. 

311. To find the equated time when the terms of 
credit begin at the same date. 

1. I owe, July 1, to John Wentworth, $600, of which $200 
is due in 2 months, $300 due in 4 months, and $100 in 8 
months ; required the equated time of paying the several items 
at once. 

Review Questions. What is a Compound Proportion? (332) The 
Rule ? (333) Partnership 1 (334) The Rule when the capital of each part- 
ner is employed equal times? (335) When for unequal times? (337) — 
What is Equation of Payments ? The Equated Time ? The Avenge Term 
of Credit? 





OPERATION. 


2 mo. 


X 200 — 400 mo. 


4 « 


X 300 — 1200 « 


8 « 


X 100 — 800 " 




600 ) 2400 mo. 
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A credit on $200 for 

2 mo. is equal to a credit 

on $1 for 200 times 2 mo., 

or 400 mo. ; a credit on 

S300 for 4 mo., to a credit 

on $1 for 300 times 4 ma, 

~7_ or 1200 mo.; and a credit 

4 mo. ^ 

on $100 for 8 mo., to a 

July 1 4- 4 mo. = November 1, Arts, credit on $1 for 100 times 

8 mo., or 800 mo. 
Hence, the entire credit is equal to a credit on $1 for 2400 mo. ; and a 
credit on $1 for 2400 mo. is equal to a credit on $600 for -^ of 2400 mo., 
or 4 mo. ; hence, 4 mo. from July 1, or November 1, is the equated time 

KuLE. Multiply each term of credit by the number denoting 
its debt, a%d divide the sum of the products by the number de- 
noting the sum of the debts ; the quotient will be the average 
term of credit 

The average term of credit, added to the date of the debtSy 
ttnll give the equated time. 

When any of the items have cents, if 50 or more, reckon them as one 
dollar, but if less than 50 cents, neglect them. Also, when any result 
has a fraction of a day, if it is ^ or more, reckon it one day, otlierwise 
neglect it 

2. Required tbe average credit for the payment of $500 pay- 
able in 2 months, $1000 in 5 months, and 1500 in 8 months. 

Ans, 6 months. 

3. I owe $1600 payable now, and $800 in 90 days ; what is 
the average term of credit ? Ans. 30 days. 

4. Required the equated time from March 1st, at which to 
pay $200, of which $40 is due in 3 months, $60 in 5 months, 
and the remainder in 10 months. Ans, October 4th. 

5. May 16, 1866, Albert Day owes $199.50 payable in 30 
days, $150.15 in 60 days, and $300 in 90 days ; what is the 
equated time ? Ans, July 20, 1866. 

Explain the operation. Repeat the Rale. How do yoa proceed when 
any of the items have cents ? When any resolt has a fraction of a day f 
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CASE II. • 

342t When the terms of credit begin at different 
dates. 

1. New Haven, January 1, 1867. 
Alexander English 

1866. Bought of James Miles & Co. 

Oct. 7, Merchandise, on 90 days, $1000. 

Nov. 15, « net cash, 800. 

Dec. 20, « on 60 days, 600. 

What is the equated time of the payment of this bill ? 

OPERATION. Reckoned, for 

Due Nov. 15, days X 800 = days, convenience, from 

« Jan. 5, 51 « X 1000 = 51000 " *^® ^^^'^^ ^^^ 

« Feb. 18, 96 « X_600 JTOOO « '£ ^ZZ^:!, 

2400 ) 108000 days, the credits of the 
46 days. «800. »10<»0, and 

Nov. 16, 1866+46 days = Dec. 30, 1866, Ans. f/^";'^'^P^d 

95 days, from Nov 15. 

The average term of these credits, by Case I., is 45 days ; hence, 45 
days from Nov. 15, 1866, or Dec. 30, 1866, is the equated time. 

BuLE. Select the earliest date at which any one of the 
debts became due, and therefrom reckon the terms of credit. 

Multiply the terms of credit of each item by the numher de- 
noting its item, and divide the sum of the products by the num- 
ber denoting the sum of the items / the quotient tviU be the 
average term of credit 

The average term of credit, added to the selected date, will 
give the eqtiated time, 

2. Purchased the following bills of goods : July 1, a bill of 
$200, on 2 months; July 20th, a bill of $600, on 60 days; 
Aug. 1, a bill of $1000, on 30 days. What is the equated time 

of payment ? Ans, September 6th. 

' ■ ■■ ■ ■ - .. ■■ . ■ - 

Explain the operation. Itepeat the Rule. 
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3. I owe Oliver Bates as follows : April 1^ for cash, $1400 ; 
May 1; for merchandise $500; June 1, for flour, $1100. 
What is the average ^e of the items ? Ana. April 28tlL 

• 4. R. Hicks & Co.Tiave sold a merchant the following bills : 
Jan. 1, merchandise, $735 ; Jan. 21, corn, on 30 days, $649.50; 
Feb. 1, lumber, $1(K) ; March 12, merchandise, on 30 days, 
$200. If they should receive in settlement for the whole, a 
note, from what date ought it to draw interest ? 

Ans, February 3d, 

S43t When the items have the same term of credit, we may 
First find their average date, and then add the commpn term 
of credit, for the equated time, 

5. Purchased goods, on 4 months, as follows : — April 1, a 
biU of $1450 ; May 7, a biU of $1250 ; June 5th, a bill of 
$850. Bequired the equated time of payment. 

Ans, August 29th. 

6. Sold the following bills of goods, on 6 months : Jan. 15, 
a biU of $3750 ; Feb. 10, a bill of $3000 ; March 6, a bill of 
$2400 ; June 8, a bill of $2250. At what time should a note 
be made payable, that will settle for the whole ? 

Ans. Sept. 2d. 

AVERAaiNO OF ACCOUNTS.. 

341. The Balance of an account is the difference be- 
tween its debtor and creditor sides. 

Accounts are subject to interest after the expiration of the 
term of credit. 

315. The Averagringr of an Account is the process of 
finding the equated time of paying the balance, or the date 
at which the balance of the account becomes due, or subject to 
interest. 

How may we proceed when the items have a common term of credit ? 
What is the Balance of an Account ? When are accounts subject to interest 1 
What is the Averaging o^ an Account 1 

ai* 
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SIC To find the equated time of the balance of an 
aeeoiint. 

1. Wlien does the balance of the foU^^ing account become 
due ? ^ 



Br. 



Franklin Fuller. 



Cr. 



1866. 








1866. 


1 






March 10, 


To Mdse. on 4 mo.. 


$200 


00 


April 11, 


By Cash, 


$60 


00 


" 28, 


(( (f (( g (( 


160 


00 


July 10, 


it tt 


140 


00 


Aprill, 


" " net, 


140 


00 


Aug. 29, 


€t tt 


100 


00 



Due April 1, OX 140 
" July 10, 100 X 200 
« Sept. 28, 180 X 160 



OPERATION. 

Due April 11, 10 X 60 
20000 " July 10, 100 X 140 
28800 *' Aug. 29, 150 X 100 



500 
300 



48800 300 

29600 19200 — 200 = 96 da. 



600 
14000 
15000 

29600 



Balances, 200 19200 April 1 + 96 days = July 6, Ans. 

We select, for convenience, April 1, the earliest date at which any 
of the items of account is due, as^ the point of reckoning, and find the 
aggregate of the terms of credit of the debit items, with reference to 
the selected date, to be equal to the credit of $1 for 48800 days ; and 
the aggregate'of the terms of credit of the credit items to be equal to 
the credit of $1 for 29600 days. 

Striking the balance, it appears that at the selected date, $200 subject 
to a credit equal to the credit of $1 for 19200 days, is against Franklin 
Fuller. But the credit of $1 for 19200 days is equal to that of $200, 
for ^ of 19200 r=i 96 days ; hence, the $200 is not due in equity till 
96 days after April 1, or till July 6. 

If, however, the balance of items and of terms of credit had been on 
different sides of the account, the balance of items would have been 
due before., instead of after, the selected date. 

E-ULE. Select the earliest date at which any of the items of 
account become due, and therefrom reckon the terms of credit. 

Multiply each term of credit hy the number denoting the 
corresponding item^ and divide the balance of the sums of the 
products by the balance of the sums of the items of the oc- 
count. 
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The quotient vnU he the iimej which must be added to the 
selected date, when Oie two balances are on the same side of 
account J bat subtract:^ from the selected date, when the bal- 
ances are on dijferem sides, to obtain the equated time of the 

ACCOUNT. 

2. What is the halance of the following account, and, allow- 
ing each item to be on 30 days, when does it become due ? 



Dr. 



Robert Smith & Co. 



Cr. 



1866. 
June 30, 
JqIj 15, 









1866. ' 


To Merchandise, 


$550 


00 


July 1, 


« it 


850 


00 


July 5, 



By Merchandise, 



a 



(f 




Ans, Balance $700 ; due Aug. 15. 

3. Bequired the date, at which a note, given for the balance 
of the following account, should begin to draw interest. 



Dr. 



Strickland & Hooper. 



Cr. 



1866. 








1866. 








Nov. 3, 


To Merchandise, 


$500 


00 


Nov. 13, 


By Cash, 


$700 


00 


Dec. 23, 


a If 


600 


00 











Ans. Dec. 31, 1866. 

4. Required the face of a note which must be given for the 
balance of the following account, and the date at which it 
should begin to draw interest. 

Dr. J. F. Gould. Cr. 



1866. 


• 






1866. 








May 16, 


To Mdse. on 60 d.. 


$300 


00 


May 20, 


By Mdse. on 30 d., 


$200 


00 


Jane 3, 


" " " 60 " 


49 


60 


July 19, 


« " " 60 " 


200 


00 


July 1, 


" " " 30 " 


150 


00 











Ans, Face of note $99.60 ; on interest from June 2. 



What is the Bulel 
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SETTLEMENT OF ACCOUNTS 

SI7t Merchandise Balance is the balance of the items 
without interest. 

348* Interest Balance is the balance of the interest of 
the items of the two sides of an account. 

349. Gash or Net Balance is the balance when the mer- 
chandise and interest balances have been added to the proper 
sides of the account. 

350* The Settlement of an account is ascertaining the 
balance at any specified time. 

35 If Since the merchandise balance is understood to be 
subject to interest from the date of its being due (Art. 344)^ it. 
follows, that 

The caah or net balance, at any date subsequent to the equated 
time, may be found by adding to the merchandise balance its 
interest up to date ; or at any dale previous to the equaled time, 
by SUBTRACTING from the merchandise balance its interest for 
the time intervening. 



INTEREST METHOD. 

352t The cash balance of an account drawing interest may 
be determined by means of the interest on the items of the two 
sides. 

3. Let it be required, on January 1, 1867, to find the cash 
balance of the following account j and, also, the equated time, 
allowing each item to draw interest from dafe, at 6 per cent. 

Dr. P. T. Montgomery & Co. Cr. 



1866. 








1866. 






Nov. 2, 


To Merchandise, 


$600 


00 


Nov. 17, 


By Cash, 


$800 00 


Dec. 2, 


U it 


700 


00 


Dec. 2, 


(( (( 


200 


00 


• 








1867. 








" 17, 


U ti 


1000 


00 


Jan. 1, 


(« <( 


100 


00 



What is Merchandise Balance? Interest Balance? Cash or Net Bal- 
ance ? The Settlement of an Account ? How may the cash or net balaooe 
be found? 
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OPERATION. 

Int on $600 for 60 da. = $6.00 Int. on $800 for 45 da. = $6.00 
" 700 ** 80 " = 3.50 " 200 " 30 " = 1.00 

« 1000 ** 15 " = 2.50 " 100 " " = 0.00 



$2300 $12.00 $1100 $7.00 

1100 7.00 



Mdse bal. $1 200 Int bal. $5.00 

Cash bal. = $1200 -|- $5 =$1205, Ans, 
Computing the interest on each of these items, from the time of be- 
coming due to the given date, January 1, we find the balance of the 
interest to be $5, and of the merchandise $1200, and both on the debit 
side; hence, the cash balance, January l, 1867, is $1200 -|- $5, or 
$1205. 

BxTLE. Compute the interest of each item for (he time inter- 
vening between its being due and the time of settlement. 

Find (he sum of (he interest on each side, and also the sum 

of the items ; and if the interest balance and the rnerchandise 

balance fall on the same side of the account, the cash balance is 

their sum ; but if on different sides, it is their difference. 

When an item is not due till afler settlement, its interest must be 

subtracted firom the interest of its side, or added to that on the other 

side. 

iESsia/mples* 

4. E. Holmes owes C. Simmons $600 due in 60 days from 
September 1, and $200 due in 30 days from December 2 ; and 
Simmons owes Holmes $700 due in 30 days from August 
3 ; how much balance ought Holmes in equity to pay, should 
the account be closed on January 1, the rate of interest being 
7 % ? Ans, $90.77. 

5. I owe James Conant the following bills : May 16, for 
merchandise, on 60 days, $300 ; June 3, for flour, on 60 days, 
$50; July 1, for labor, on 30 days, $150; and he owes me a 
bill dated May 30, on 30 days, of $300, and another dated 
July 19, on 60 days, of $200 ; required the cash balance I owe 
him on September 1, the rate of interest being 6 %. Ans, $.78. 



Explain the operation. Bepeat the Rule. 
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TAXES. 

S53« A Tax is a sum of money assessed upon a person, or 
upon property, for government or public use. 

A Poll Tax is a sum assessed upon each male citizen, of a 
certain age, without regard to property. 

35l« Real ^Estate is immovable property, such as lands, 
houses, etc. 

S55i Personal Proj^erty is movable property, such as 
money, stocks, cattle, etc. 

356* Assessors are officers appointed to take an inventory 
of taxable property, and a list of taxable polls, and to apportion 
to each person the tax to be raised. 

357* To assess, or apportion, a town, or other tax. 

1. The town and county tax of Middlebury, for 1866, was 
$12200. The real estate of the town is valued at $1040000, 
and the personal property at $560000. There are 500 polls, 
each taxed $2.00. How many mills is the tax on a dollar ; and 
what is A's tax, who has $5000 of real estate and $1500 of 
personal property, and pays 1 poll tax ? 

OPERATION. 

$2 X 500 = $1000, amount of poll taxes. 

$12200 — $1000 = $11200, amount of property tax. 
$1040000 + $560000 = $1600000, amt. of taxable property. 

$11200 -h $1600000 = 7 mills, tax on $1 of property. 

$5000 + $1500 = $6500, A's taxable property. 

$6500 X .007 = $45.50, A's property tax. 

$45.50 + $2.00 = $47.50, A's entire tax. Hence, 

The tax on one poll, multiplied by the number of polls, mil 
give the amount of poll taxes. 

What is a Taxi A Poll Tax? Real Estate? Personal Property? 
Assessors ? 
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The amount of poll taxes subtracted from the whole amx>unt 
of tax to be apportioned, will give the amount of property tax. 

The OTnount ofproj:erti/ tax divided by the whole taxable prop 
erty, will denote the tax on one dollar of property. 

Each individuaVs taxable property multiplied by the number 
denoting the tax on one dollar, vnth his poll tax added, if any, 
will give his tax. 

Haying determined the number of mills the tax on property is on $1, 
assessors usually facilitate computation, by finding the tax on $2, $3, 
etc., and arranging the same for use in a table. Suppose the tax on 
$1 is 16 mills, then we could have the following 

rra'bley 

Showing Taxes at the rate of 16 mills on $1. 



$1 pays 


$.016 


$11 pays $.176 


$26 


pays $.40 


2 " 


.032 


12 ' 


' .192 


36 


« .66 


3 « 


.048 


13 ' 


' .208 


45 


« .72 


4 « 


.064 


14 ' 


' .224 


66 


« .88 


6 « 


.080 


15 ' 


' .240 


65 


« 1.04 


6 " 


.096 


16 ' 


' .266 


76 


« 1.20 


7 " 


.112 


17 ' 


' .272 


86 


« 1.36 


8 « 


.128 


18 ' 


' .288 


96 


« 1.62 


9 « 


.144 


19 ' 


' .304 


100 


" 1.60 


10 " 


.160 


20 ' 


' .320 


1000 


« 16.00 



2. Find by the Table A's tax, his valuation being $1950, 
and he paying for 2 polls, at $1.50 each. 

The tax on $19 is $.304, and removing 
the decimal point two places to the right, 
we have $30.40, the tax on $1900. 

The tax on $5 is $.08, and removing the 
decimal point one place to the right, we 
have $.80, the tax on $50. 

The tax on 2 polls, at $1.50 each, is $3.00. 

Adding the results, we have A's tax on 



OPERATION. 

$1900 pays $30.40 
50 « .80 



$1950 " $31.20 
2 poll taxes, 3.00 



A's tax, $34.20 
$1900 -^$50, or $1950, and for 2 polls, $34.20. 



How do we find the amount of poll taxes ? The tax on one dollar ? Each 
individual's wholo tax ? Explain the operation. 
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DUTIES. 

S58* Duties are taxes or imposts levied by govemment 
upon commodities. 

359* !Excise I>uties are imposts upon articles produced^ 
and used or consumed in the country, and, also, on licenses. 

A Special Tax is a duty, which is payable without regard 
to the amount of an individual's income. 

Stamps are marks to be attached to articles, as evidence that 
the duty upon them is paid. 

360. The income of the govemment derived from excise 
duties, special taxes, stamps, etc., is called 

INTERNAL REVENUE. 

861 1 All profits, receipts, or incomes, which exceed a certain 
amount, after making the deduction prescribed by law, are sub- 
ject to annual internal revenue tax. 

A special annual tax is also levied on carriages and gold 
watches exceeding a certain valuation, kept for use ; billiard 
tables, kept for use ; and gold plate, and silver plate, exceeding 
40 ounces, kept for use, by the ounce Troy ; on certain salaries, 
occupations, articles manufactured, etc. Hence, 

362. To find the amount of the annual revenue tax of any 
individual. 

Ascertain the gross profits and receipts, subject to excise, and 
make therefrom all the deductions allowed hy law, compute the 
tax, at the prescribed rate, on the eoccess, and add the amount 
of special taxes, if any, 

lESxeroises* 

1. What will be the amount of A. Walker's annual internal 
revenue tax, if the gross annual profits &om his business are 



What are Duties 1 Excise Duties ? Stamps ? What is called Internal 
Revenue ? How do we proceed to ascertain the amount of internal rerenait 
tax in any case ? What articles are subject to a separate excise f 
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$5800 ; the deductions to be allowed are : for rent of his manu- 
factory $600, insurance $75, freight and expressage $103, wages 
of employees $2000, other expenses $47, losses on the sale of 
land purchased within the year $200, interest paid $120, Na- 
tional, State, and local taxes $251 ; there is exempt $1000 ; the 
tax being 5 % on the excess of profits over the deductions and 
exemption, and his special taxes being an excise of $6 on a car- 
riage, and of $1 on a gold watch? Ans, $77.20. 

2* What is the annual internal revenue tax of a farmer, who 
receives within the year from his stock sold $850, firom agricul- 
tural products sold $1960, from profits of real estate purchased 
within the year $540, from interest on notes $900, and from 
Interest on United States bonds $446 ; provided the deductions 
are: for hired labor, $1100, for repairs upon farm $100, for 
$300 paid for live stock sold within the year, for insurance 
$25, for interest on incumbrances on his land $67, for taxes 
$150 ; there is exempt $1000 ; the rate of tax being 5 % on the 
excess of profits over deductions and exemptions ? 

Am. $97.70. 
CUSTOMS. 

363* Customs are duties upon imports, and upon the ton- 
nage of vessels. 

361* An Invoice is a bill of merchandise, from the seller 
to the importer, giving the price and quantity of the goods. 

365t An Ad Valorem Duty is a certain per cent, upon 
the value of an article estimated from the invoice. 

366t A Specific Duty is a certain sum upon an article, 
without regard to its value. 

367i Tare is an allowance made for the weight of the 

cask, box, bag, etc., containing the goods. 

When the tare cannot be satisfactorily determined from the invoice, 
it may be estimated by actual weighing, or, on some articles, by a 
schedule furnished by the treasury department. 

What are Customs'? An Invoice ? An Ad Valorem Duty? A Specific 
•Duty 1 Tare ? How may it be determined 1 

22 
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Leakage is an allowance for waste of liquors in caaks^ and 

Breakage is an allowance on liquors in bottles. 

368« Gross Weight is the weight before any allowances 
are made, and Ket Weight is the weight of the goods alone. 

X^scerolses. 

1. Holderman & Co. have imported 5000 weight of raisins 
in quarter boxes; what is the duty, allowing for tare 29 %, 
and the rate of duty to be 5 cents a pound ? 

Solution. 5000 X .29 = 1450 ; 6000 — 1450 = 3550 ; 8550 X 
.05 = $1 7 7.50 dtUyy Ans. 

2. What is the amount of ad valorem duty at 30 % on goods 
invoiced at $5600 ? 

3. I have imported 200 bags of Bio coffee, of 25 kilograms 
each ; if the tare is 2 %, and the duty 5 cents a pound, how 
much will be the duty ? Ans, $540.13. 

4. A merchant has imported 6000 pounds of cassia in mats ; 
allowing 9 % tare, and the rate of duty to be 20 cents a pound, 
how much duty will he be required to pay? Ans, $1092. 

5. What is the duty, at 20 % ad valorem, upon 5 tons (of 
2240 pounds) of steel invoiced at 22 cents a pound ? 



EXCHANGE. 

369* Exchange is the method of remitting money from 
one place to another, by drafts, or written orders. 

370* A Bill of Exchangre, or Draft, is a written order 
directing one person to pay money to another, or to his order. 

The Drawer is the person who signs the bill or draft; 

The Drawee is the person who is directed to pay the 
order ; 

What is Leakage? Breakage? Gross Weight? Net Weight? What 
is Exchange ? A Bill of Exchange ? Who is the Diawer 1 The Dxawae ? 
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The Payee is the person to whom the money is directed to 
be paid •, 

The Indorser is the person who transfers his right to a bill 
to another by indorsing it ; and 

The Holder is the person who has legal possession of the 
biU. 

371* The Indorsement of a bill or draft is done when the 
payee relinquishes and transfers his title to it by writing his 
name upon its back. 

372. The Acceptance of a bill or draft is done when the 
drawee acknowledges his obligation to pay it, by writing his 
name after the word "Accepted" across its face. 

The drawer, acceptor, and each indorser of a bill or drafl are liable 
for its payment. If the drawee declines to pay or accept a bill, or an 
acceptor to make payment, it is customary for the holder to employ a 
Notary Public to give a notice called a Protest^ to the drawer and each 
of the indorsers, so as to hold them legally for the payment. 

Three days of grace are usually allowed on bills and drafts, after the 
time specified has expired. 

COURSE OF EXCHANGE. 

373« The Par of Exchange is the comparative value of 
the money of two places. Hence, 

Exchange is said to be at par, when a bill sells for its face ; 
at a premium^ when for more than its face ; and at a discount 
when for less. 

374. The Bate of Exchange is a rate per cent, of the 
face of a bill. 

375t The Course of Exchange is the par of exchange 
as affected by the rate of exchange. 

Who is the Payee ? The Indorser ? The Holder ? What is the Indorse- 
ment of a bill ? The Acceptance ? Who are liable for the payment of a 
bill or draft ? How many days grace are usually allowed ? The Far of 
Exchange 1 The Rate of Exchange ? The Courso of Exchange ? 
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DOMESTIC OR INLAND EXCHANGE. 

376. Domestic or Inland Exchange is between drawer 
and drawee in the same country. 

CASE I. 

377* To find the cost of an inland biU or draft. 

1. What is the cost of the following drafts at 1^ % dis- 
count ? 



.=Q^ 4^, /^ A .^/Xomua. ^g. .=^^SUu>o^ «4 oU^ti^ 

At 1^ % discount, the 

OPEBATION. , «V^ « , ' 

cost 01 $1 of exchange 

$1 X -985 = $.986, cost of $1. will be $.985, and 

$.985 X 1000 = $985, « draft, of $1000, lOOO times 

$.985, or $985. 

2. What must be paid in Cleveland for a draft of $2000 on 
Philadelphia^ at 30 days, when exchange is at 2 % premium? 

OPERATION. At 2% premium, 

$1 X 1.02 = $1.02, cost of $1 at sight. *he cost of $1 of 

$1.02 X 2000 = $2040, « $2000 « exchange at sight 

$2000 X. 0055= $11, bank dis. for 33 da. ^»^^J^i-<>2. 

If the cost of 

$2029, cost of draft. $i at sight is 

$1.02, the cost of 
$2000 will be 2000 times $1.02, or $2040 ; and, since the bank discount 
on the face of the draft, for the given rate and time is $11, the cost of 
the draft must be $2040—- $11, or $2029. 

Rule. If the hill is at sight, multiply the cost of $1 of 
exchange, by the number denoting the f<ice of the bUL 

What is Domestic or Inland Exchange ? Repeat the Bole. 
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If the bill is payable after sight, reckon the bank discount 
of the face of the draft for the time and three dayi groAiCy and 
deduct it from the product, 

3. What must be paid in Detroit, where the rate of interest 
is 7 %, for a draft of $500, at 60 days, on Nashville, at ^ % 
discount ? ' Ans, $491.37^. 

4. What must be paid ^at Mobile for a draft of $1940, on 
Providence, exchange being at 1^ % premium ? Arts, $1964.25. 

6. What is the cost of a draft of $920, for 90 days, at 8 %, 
exchange being at a discount of J % ? 

6. A merchant in Portland wishes to discharge a debt of 
$3000 in New Orleans ; required the cost of a draft for that 
sum, for 2 months, at 6 %, exchange being at 1 % premium. 

Ans, $2998.50. 

CASE II. 
378. To find the fkce of an inland biU or draft. 

1. What is the face of a draft on Cincinnati for 60 days, at 
1 % premium, which can be bought for $1000 ? 

OPERATION. ^* 1% premium, 

$1 + $.01 = $1.01, cost of $1 at sight. JJ "^;f ^^ t 
$1 X .0105 = .0105, bank dis. for 63 da. bought for $.9995. 

$.9995, cost of $1 at 60 da. If $1 of ex- 
change can be 
bought for $.9995, as many dollars of exchange can be bought for 
$1000, as $.9995 are contained times in $1000, or $1000.50. 

BuLE. Divide the given sum by the cost of%l ofeocchange, 

!E23ca/iiiples. 

2. Required the face of a draft that may be purchased for 
$6075, exchange being at 1^ % premium. Ans, $6000. 

Explain the operation. Repeat the Rule of Case II. 
22* 
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3. I wish to remit to a merchant in Charleston^ $19490; 
•what is the face of a draft for that amount for 30 days, at 2 % 
discount ? Ans. $20000. 

FOREIGN EXCHANGE. 

379* Foreign Fxchangre is between drawer and drawee 
in different countries. 

Foreign hills are usually drawn in setSj and to prevent loss or 
delay each hill of the set is remitted in a different manner, and 
when one of the set has been paid, the others become worthless. 

S80t The Intrinsic Par of Elxchangre between countries 
is the mint value of their coins. 

SSL The Legal Value of some foreign coins, as fixed by 
present laws of the United States, is shown in the following 

a?ctl>le. 



Places. 


Denomiiiations of Money. 


Value. 


Great Britain, 


1 pound {£) 20 shillings, or 10 florins 


$ 


4.84 


France, 


1 franc 100 centimes 




.186 


Belgium, 


I franc 100 centimes 




.186 


Turin, Genoa, 


1 lira — 100 centesimi — 




.186 


Amsterdam, Hague, 


1 florin or guilder — 100 cents — 




.40 


Russia, 


1 silver ruble 100 copecks 




.75 


Havana, 


I dollar 8 real plate 20 real vellon 




1.00 


Spain, 


1 real plate • — 2 real vellon — 




.10 


Constantinople, 


1 piaster 100 aspers 




.05 


Portugal, 


1 millrea 1000 reas, 




1.12 


Canton, 


1 tael — 1 mace 1 00 candarins 1 000 cash 


= 


1.48 



382t British money is usually expressed in pounds, shil- 
lings, pence, and farthings ; but, by means of the new coin, the 
florin, the decimal system of money-reckoning has been com- 
menced, and is made use of by the Bank of England, and by 
other large business establishments. 

What is Foreign Exchange ? The Intrinsic Par of Exchange ? The Le- 
gal Value ? What is the value of a pound ? A franc 1 A lira of Turin ? 
A florin of Amsterdam ? A silver ruble ? A dollar of Havana ? A real 
plate of Spain ? A piaster of Constantinople ? A millrea ? A tael of Can- 
ton ? How is British money usually expressed ? 
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Of British or English currency, 4 fiirthings (far.) make 1 penny (d.), 
12 pence 1 shilling (s.), and 20 shillings 1 pound; also, 2 shillings 1 
florin (fl.), 10 florins 1 pound, or sovereign. 

A shilling may be written 5 tenths of a florin, or as 5 hundredths of 
a pound, and 6 pence as 25 hundredths of a florin, or 25 thousandths of 
a pound. Thus, 

3 £. 7 fl. 1 s. 6 d. may be expressed £3.775 

383* Exchange in this country on England is reckoned at a 
certain per cent, on the former value of a £ sterling, which was 
at the rate of £9 = $40, or £1 = $4.44|, instead of the 
present value of $4.84. Hence, 

The present commercial par of exchange is at about 9 per 
cent, above the old, or nominal par. Thus, 

The nominal par of £1. = $4,444+ 

Add 9 per cent., = .399+ 

The nominal par at 9 per cent, premium = $4,843+, or $4.84 

The intrinsic value of a new English sovereign of recent coinage is 
$4.86, so that the intrinsic par of exchange on England is about 9f per 
cent, premium on the old or nominal par. 

384. To compute foreigna exchange. 

1. Required the cost of the following bill, at 9^ per cent, 
premium : 



■I ^^^^^-^ 

How is exchange in this country on England usually reckoned ? What 
is the present commercial par ? Intrinsic value ? 
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OPERATION. At 9 j^ % premitun, the 

£9 = $40 X 1.095, cost of £9 will be UO 

^^ $40 X 1 095 _ ^. Q^^ X 1.095, and the cost 

^1 = 9 - *^-^^*- of £1 willbe?l^>^^ 

£3000 = $4.86f X 3000 = $14600. ^^ $4 ggj, ^ 

If £1 costs $4.86|, £3000 will cost $4.86} X 3000, or $14600. 

2. If J. P. Clay, of Baltimore, should purchase a bill of 
£2200, at 8 % premium, what would it cost in United States 
money? Ans. $10560. 

3. How much must be paid in New York city for a bill on 
Liverpool, for 1173 £ 5 s., exchange being at SJ % premium ? 

Ans. $5657.67. 

4. What will be the cost, in Washington, of a bill on Havre 
for 2570 francs, exchange being at 5.14 francs to a dollar ? 

Solution. 2570-^-5.14 = $500, ^rw. 

5. What must be paid for a bill on Amsterdam for 2626 
florins, at 1 % premium ? Ans, $1060.90 

6. If I pay $14600 for a bill on London, when exchange is 
at 9^ % premium, what is the face of the bill in English 
money ? 

OPERATION. A* ®/ % Pf "Jr* *^ *^ *** 

remitted for $4.86 1. 
£9 = $40 X 1.095 If £1 can be remitted for 

£1 = — X 1.095 = $4.86#. ^^-^^J, as many pounds can be 

9 ^ remitted for $14600, as $4.86§ is 

$14600-f-$4.86§ = 3000 contained times in $14600, or 

3000. 

7. At 5.14 francs to a dollar, how many francs in Paris will 
be required to remit $500 ? * 

. 8. When exchange is at 8^ % premium, what is the face, in 
English money, of a bill on London, which can be bought for 
$5657.67 ? Ans, 1173 £ 5 s. 

Review Questions. What is Exchange ? (369) A Bill of Ex- 
change ? (370) Par of Exchange ? (373) Course of Exchange 1 (375) 
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REVIEW^ KXEROISES. 

1 What is the ratio of 6 weeks to three days ? Ans, 14. 

2. Keduce the ratio 8 : 72 to its smallest tenns. Ans, ^. 

3. If the antecedent of the ratio 2.11 is 31.65, what is the 
consequent ? Ans, 15. 

4. If the consequent of the ratio 2.11 is 15, what is the ante- 
cedent ? 

5. If the product of the means of a proportion is 2f , and one 
of the extremes is J, what is the other ? Ans, 4|. 

6. Which is the greater ratio, 9 : 10 or 3 : 4 ? Ans, 9 : 10. 

7. Eequired the simple ratio equivalent to (2 : 3) X (5 : 7) 
X (1 : 7.) Ans, 10 : 147. 

8. If a ship sails 155 miles in 12 hours, how far will it sail 
in 60 hours ? Ans, 775 miles. 

9. If 2 men can huild 803 rods of fence in 22 days, how long 
will it take them to build 73 rods ? 

10. If a hound makes 27 leaps while a hare makes 25, and 
their leaps are of equal length, how many leaps must the hound 
make to overtake the hare, if the latter has 50 leaps the start ? 

Ans, 675. 

11. A, B, and C trade in company ; A put in $3000, B 
$2000, and C $1000 ; they gained 12^ % on the whole capi- 
tal ; what was each partner's share of the gain ? 

Ans, A's $375, B's $250, and C's $126. 

12. If Hendricks, William, Arthur, and Frank should share 
an estate of $54000, in the proportion of the numbers of the 
letters in their first names, how much will be the share of each? 

Ans, Hendricks' $18000, William's $14000, Arthur's $12000, 
Frank's $10000. 

13. If 3^ yards of carpeting | of a yard wide cost $7f , what 
should 9| yards § of a yard wide cost ? Ans, $24.78-{-. 

■ 

Bbview Questions. What is Equation of Payments ? (338) Equated 
Tim»3 (339) 
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14. A coTnmenced business January 1^ with a capital of 
$9000; April 1, he is joined by B with a capital of $10000; 
at the expiration of the year they had gained $1320 ; what was 
each partner's share of the gain ? Ans. A's $720, B's $600. 

16. What is the equated time of paying $3000, if $500 of 
it is payable in 4 months, $1000 in eight months, and the re- 
mainder in 16 months ? Ans. 11 mo. 10 da. 

16. In 1866, Samuel Ashton charged me for cash May 15, 
$400, and Nov. 2, $1000 ; and I charged him for cash, April 3, 
$800, and August 31, $900 ; allowing interest at 6 %, what 
will be the balance due me January 1, 1867 ? Ans, $329.45. 

17. A certain corporation has laid a tax of $1500 upon its 
capital stock of $75000 ; how much will A, who owns $1200 
of stock, be required to pay ? 

18. What is the amount of duty, at 30 % ad valorem, on an 
importation of woollens, invoiced 500 yards at 15 s. per yard, 
allowing $4.84 as the value of a pound sterling ? Ans. $544.50. 

19. When exchange is at 9^ % premium, what is the face 
of a bill on London that can be bought in Cincinnati for 
$2182.94. Ans. 448 £ 11 s. 

1. If $120 will purchase 4^ acres of land, how many acrea 
will $480 purchase ? 

Solution. $480 are 4 times $120; hence, {/'$120 tmll purchase 4 J 
acres, $480 tmU purchase 4 times 4^ acres, or 18 acres. Therefore, etc, 

2. If the income from 49 shares in a certain mill is $735, 
how much will it be jfrom 7 shares ? 

3. A and B trade in company. A paid in 6 times as much 
as B, and they gain $1974 ; what was each one's share of the 
gain ? Ans, B's $282, A's $1692. 

4. A, B, and C trade in company ; A put in \ of the stock, 

Keview Questions. What is the Knle for finding the equated time 
when the terms of credit begin at the same date ? (341 ) When Uie terms of 
credit begin at difierent dates 1 (942) 
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B ^ of it, and C the rest ; on dividing, G's share of the gain 
was $495 ; what was the gain of each of the other partners ? 

Solution. If A put in \ of the stock, B J, and C the rest, C must 

have put ml — (t + i)» <>'* -ft» ^f^^^ stock. 

If rf^ of the stock gain $496, ^ of the stock must gain J of $495, or 
S165. 

If .^ of the stock gain $165, since A put in \, or -^j of the stock, his 
share of the gain must he 2 times $165, or $330 ; and since B put in \, or 
-fif, of the stock, his share of the gain must be 5 times $165, or $825. 

Therefore, etc, 

5. A ship worth $60200 was entirely lost, J of her belong- 
ing to A, ^ to B, and the rest to C ; what loss will each sustain^ 
if $35000 of her was insured ? 

Ans. A $3150, B $6300, and C $15750. 

6. A merchant owes a certain sum, ^ of which is due in 2 
months, ^ in 4 months, ^ in 5 months, and the balance in 6 
months ; what is the average term of credit ? 

Ans, 4 months 5 days. 

7. A borrowed $2000 for 6 months ; 4 months before it was 
due he paid $1000, and 2 months before it was due. he paid 
$600 ; how long after the expiration of the 6 months may the 
remaining $400 remain impaid ? 

Solution. A credit on $1000 for 4 months is equivalent to a credit 
on $1 for 4000 months, and a credit on $600 ybr 2 months is equivalent 
to a credit on H^lfor 1200 months. 

Hence, the whole credit w equivalent to the credit of $1 for 4000 -|- 
1200, or 5200, months; and the credit of $1 for 5200 months is equiva- 
lent to the credit of $iOO for ^ o/6200, or 13 months. 

Therefore, etc, 

8. Sold, March 5, 1866, goods to H. Mitchell amounting to 
$1600 on 6 months; April 5, he paid $200, and on August 5, 
$800. When in equity should the balance be paid ? 

Ans, December 5, 1866. 

9. K I owe $2500 payable in 4 months, but, to accommo- 

RsviBw Questions. What is the Balance of an Acooant ? (344) Aver- 
aging of aa Aocoaot ? (345) 
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date, pay $1600 down, how long in equity should I he permit- 
ted to keep the remainder after the expiration of the 4 months? 

Ans. 6 months. 

10. A hare starts 25 of its leaps in advance of a hound, and 
takes 4 leaps to the hound's 3 ; hut 2 of the hound's leaps are 
equal to 3 of the hare's ; how many leaps must the hound take 
to overtake the hare ? 

Solution. If 2 of the hound's leaps equal 8 of the hare% 1 of the 
houruTs is equal to H of the hare\ and if the hound takes 8 leaps to the 
hare*s 4, he takes 1 leap to the hare*s 1^. 

If 1 of the hound's leaps is equal to l^ of the hare*Sj and he takes 1 
leap to the hare*s 1^, he gains in taking 1 leapy H — lit or ^ of a har^s 
leap. • 

If he gains i of a hare's leap in taking 1 leap, he will gain 25 leaps 
of the hare, or overtake the hare, in taking as many leaps, as ^is conr 
tained times in 25, which are 150. 

Therefore, etc, 

11. A thief having gone 51 miles, an officer set out to over- 
take him, and for 16 miles traveled hy the thief, the officer 
travels 19 miles. How far will the officer have traveled before 
the thief is overtaken ? Ans. 323 miles. 

12. A starts from Boston toward a town 16 miles distant, 
walking at the rate of 2 J miles an hour; and 2 hours after, B 
starts from Boston upon the same route, by coach driven at the 
rate of 9 miles an hour ; in what time, and how far from Bos- 
ton will B overtake A ? 

Ans. In 40 minutes, and 6 miles from Boston. 

13. If 12 barrels of com will pay for 10 cords of wood, and 
48 cords of wood will pay for 8 tons of hay, how many barrels 
of corn will pay for 15 tons of hay ? 

Solution. IfS tons of hay can be paid for by 48 cords of wood, 15 
tons can be paid for by^of4A cordfi, or 90 cords. 
If 10 cords of wood can be paid for by 12 barrels of com, 90 cords 

Review Questions. What is the Rule for finding the equated balance 
of an accoant ? (346 ) What is Merchandise Balance ? (347 ) Interest Bal- 
ance ? (348) Cash Balance % (349) 
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of wood, or lb tons of hay, can he paid for by 9 times 12 barrels, or 108 
barrels. 

Therefore, etc, 

14. If 10 calves are worth as much as 9 colts, and 90 colts 
are worth as much as 112 sheep, how many sheep are worth as 
much as 60 calves ? Ans, 56. 

15. If 8 men can do the work of 32 women, and 2 women 
can do the work of 3 hoys, how many men can do the work of 
24 boys ? Ans, 4 men. 

16. If the relative value of oak wood to spruce is as 2 to 1, 
and that of spruce to pine as 7 to 8, how many cords, composed 
of spruce and pine in equal parts, will equal 60 cords of oak ? 

Ans. 112 cords* 

17. A, B, and C together can do a piece of work in 20 days, 
A alone can do it in 60 days, and B alone can do it in 80 days; 
in what time could C working alone do it ? 

Solution. If A, B, and C together can do the work in 20 days, in 
1 day they can do ^ of it. 

If A working alone can do the work in 60 days, in 1 day lie can do -^ 
of it, and if B working alone can do it in 80 days, in 1 day he can do 
-^ ; hence, A and B working together can do ^ + A» '^ Tijs> ^f '^* 
work in 1 day. 

If A and B working together can do -^ of the work in 1 day, since 
A, B, and C working together can do -^ of it in 1 day, C must do the 
difference between ^ and jj^^, or -^ z=.-Jl^ofthe xoork in 1 day. 

If C can do -j^ of the work in 1 day, working alone, he can do the 
whole of it in as many days as-^is contained times in I, or in 48 days. 

Therefore, etc, 

18. A piece of work can be done in a day of 11^ hours by 2 
men, or 5 women, or 12 boys ; in what time could it be done 
by 1 man, 2 women, and -3 boys, working together ? 

An^, In 10 hours. 

Rbtiew Questions. What are Taxes? (353) A Poll Tax? (353) 
How 18 a town tax assessed or apportioned ? (357) What are Daties ? (358) 
Internal Bevenae? (361) Castoms? (363) Exchange? (369) Domestic 
Exchange ? (376) Foreign Exchange ? (379) 

28 
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19. A carpenter is offered $325 to do a job of work, which 
he can do in 12^ days, his journeyman in 18| days, and his 
apprentice in 25 days. If they should do it together, in what 
time could it be completed, and how much would each earn ? 

Ans, In 5U days ; the carpenter $150, the journeyman 
$100, and the apprentice $75. 



INVOLUTION. 

885* A Power of a number is either the number itself or 
the product obtained by taking the number several times as a 
factor. Thus, 

2^ = 2, is the first power of 2. 
2^ = 2 X 2 = 4, is the second power, or sqttare of 2. 
2^ = 2 X 2 X 2 = 8, is the third power, or cube of 2. 
2* = 2 X 2 X 2 X 2 = 16, is the fourth power of 2, 

and so on, the exponent (Art. 103) of the power denoting the 
number of times the number 2 is taken as a factor. 

386. Involution is the process of raising a given number 
to a required power. 

This may be effected, as is evident from the definition of a 
power, by the simple process of multiplying. That is, to raise 
a number to any power, 

^ind the product of the number taken as a fotctor as many 
times as is denoted by the exponent of the required power. 

Raise to the powers denoted by their respective exponents : 



1. 


25« 


Ana. 625. 


6. 


(I)'- 


Ans. \\. 


2. 


22". 


Ans. 484. 


6. 


(2|)*. 


Ans. 50f f . 


3. 


81». 


Am. 531441. 


7. 


1.2«. 


Arts. 1.728. 


4. 


6". 


Ans. 3125. 


8. 


.13». 


Ans. .002197. 



What is a Power ? What does the exponent of the power denote ? What 
is Involution ? How is a number raised to any power ? 
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9. What is the square of 78 ? Ans. 6084. 

10. What is the cube of .09 ? Ans. .000729. 

387* From the definition of a power may be derived the fol- 
lowing 

1. TJie product of two or more powers of a number is that 
power denoted by the sum. of their exponents. 

For, since 2» X 2" = (2 X 2 X 2) X (2 X 2) = 2*, 2» X 2* = 2»+« 

2. Any power of a number raised to a power is that power 
of the number denoted by the product of the exponents. 

For, since (2')» = (2 X 2 X 2) X (2 X 2 X 2) = 2«, (2»)*= 2'^* 
= 2*. 

3. Any power of a number divided by a power of the same 
number is that power denoted by the difference of their expo^ 
nents. 

For, since 2*-i-2« = (2 X 2 X 2 X 2 X 2)-^- (2 X 2) = 2», 2*^ 2« 
= 2«^=2». 

. !E2:3ceroises. 

1. What power of 2 is 2« X 2^ ? Ans, 2». 

2. What is the product of 3» X 3* ? Ans, 729. 

3. What is the 7th power of 2 ? 
Solution. 2^= 2* x 2^ = 16 X 8 = 128, Ans, 

4. What is the 8th power of 5 ? Ans, 390625. 

5. What power of 15 is 15^ raised to the 3d power ? 

Ans. 15^ 

6. Find the 2d power of 5*. Ans. 15625. 

7. What power of 17 is 17* -5- 17* ? Ans, 1T\ 

8. Find the quotient of 10<^ -5- 10*. Ans, 100. 

9. What is the 8th power of ^ ? Ans, ^zi:^if' 

10. Required the value of (4»)«. Ans. 262144. 

11. Required the 10th power of 3. Ans, 59049. 



What is the first Principle ? The second 1 The third ? 
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EVOLUTION. 

S88t A Root of a number is one of the equal factors taken 
to form the number. Thus^ 

2 is the second or square root of 4, because 2x2 = 4; 
2 is the third op ctibe root of 8, because 2X2X2 = 8; 
2 is the fourth root of 16, because 2x2x2x2 = 16; 

and so on. 

389. The Radical SigrUf VT^or FrcLctional Exponents^ are 
used to denote roots. Thus, 

v4^ or 4^, denotes the second or square root of 4 ; 
V 8, or 8^, denotes the third or cfuhe root of 8 ; 

\^^, or 16*, denotes ^^ fourth root of 16; 

and so on, the radical sign without a figure or figures, called 
the index, written over it, denoting the square root, and the 
index when written, or the denominator of the fractional expo- 
nent, denoting the degree or name of other roots. 

390. £TOlution is the process of finding or extracting the 
hx)ts of numbers. It is the reverse of Involution. 

A Perfect Power is a number whose root can be exactly ob- 
tained; and an Imperfect Power, or Surd, a number whose 
root cannot be exactly obtained. 

SQUARE ROOT. 

391* The Square or Second Root of a number is the 
factor which must be taken twice to form the number. Thus, 

V25 = 5, because 5X^ = 25. 

393« A method of extracting the square root of numbers is 
derived from the following 

What is a Root 1 By what are roots denoted ? The degree or name of 
fche roots 1 What is Evolution ? A Perfect Power? An Imperfect Power 1 
The Square Root of a number ? 
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1. The square of any integral number is expressed by twice 
as many places of figures as the nurribery or by twice as many 
less one. 

For, the first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
and their squares are 

1, 4, 9, 16, 25, 36, 49, 64, 81, 100; 

also, the square of 99 is 9801, of 100 is 10000, of 999 is 998001, of 
1000 is 1000000, and so on. Hence, 

2. If a point be placed over every second figure in any inte^ 
gral number ^ beginning with units, tJie groups or periods of 
figures thtis formed will correspond respectively to the units, 
TENS, HUNDREDS, ctc,, in its square root. 

3. Every integral number eocpressed by more than two places 
of fibres is equal to the square of the tens in its root, plus 
the product of twice the tens plus the units, multiplied by the 
units. 

For, take any number composed of tens and units, as 86, separate it 
into its tens and units, square it, keeping the products distinct, and we 
have 

86 = 30 + 6, and 36* = (30+6) X (30 + 6) 
80 X 30 = 30* = 900 

SOX^eH (30X6)X9 = 360 

6X6= 6* =36 



36« =30« + (30x6) X2 + 6«=30«-f(60+6) X6 = 1296 

If, now, we denote the tens by /, and the units by u, we have the 
formula, 

(i + «)« = <«+2(^Xti) + ti» = <«+(2^ + ti)X ti, 

or that which was to be proved. 

This formula is general, since all numbers expressed by more than 
two places of figures may be considered as composed of tens and units. 

What is the first Principle ? The second ? The third ? 
28* 
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S93t To extract the square root of a nnmber. 

1. Let it be required to find the square root of 1296. 

OPEBATION. 





1296 


30 + 61 




r 


1296 


30» =900 








9 


30x2 = 60 


396 I or \ 


60 


396 


6 






6 




66X6 — 


396 


•1 




.66X6 = 


396 



36 



Since the square of any integral number is expressed by twice as 
many places of figures as the number, or by twice as many less one, 
the root of 1296 must be expressed by two places of figures. 

If the root is expressed by two places of figures, it must be composed 
of tens and units; hence, 1296 must be equal to the square of the tens 
in its root, plus the product of twice the tens plus the units, multiplied 
by the units. 

Since the square of tend is always hundreds, we seek the greatest 
number of tens whose square is contained in the 12 hundreds, which is 
S tens. 

We write the 3 as the tens* figure in the required root 

3 tens squared, or 9 hundreds, subtracted from 1296, leaves 396, which 
must contain the product of twice the tens plus the units, multiplied by 
the units. 

If the 896 contained only, the product of twice the tens multiplied by 
the units, dividing by twice the tens must give the units ; and making a 
trial divisor of twice the tens, or 60, we find the probable units of the 
root to be 6. 

The 6 units added to twice the 3 tens, and multiplied by 6 units, or 
(60 + 6) X 6» equals 396, and completes the square. We write 6 as 
the true units* figure of the root. 

Therefore, the square root of 1296 is 8 tens -}- ^ units, or 86. 

Had the root been expressed by more than two places of figures, the 
principle applied in the operation would have been the same, since we 
may have tens and units of unitSy tens and units of tens, tens and units 
of hundreds^ etc. 

The operation may be illustrated by diagrams. Thus, 

^■l' ■-■ ■■ ■ ■ ■ — -■■■ M l l.» ■«■■■■ ■■■■I.I ^. . ■■■■■■■ .1 »»»l»^^»^» » ■■■ ■■ »^»i^»^M^M^fc^ > 

How many places of figures express the square of any integral number? 
If the root is expressed by two places of figures, of what must it be com- 
posed ? What is always the square of tens ? Explain the operation. 
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36 in. 



a 
to 

+ 

• 

o 
eo 



00 



Let diere be a square of 1296 square inches, whose side is requii*ed. 

The greatest square of the tens in 1296 
square inches is 900 square inches, repre- 
senting a square whose side is 3 tens, or SO, 
inches. 

900 square inches taken out of 1296 square 
inches leaves 396 square inches, which belong 
to two of the sides, so as to preserve the form 
of a square. 

If 396 square inches belong to two sides, the 
width would be as manj inches as the num- 
ber denoting the length of two equal sides, or 60, is contained times in 
396, which is 6. But the whole length of the additional portion is that 

of twice one of the equal sides 
plus the side of a small square, 
whose side is the width of the 
additional portion, or 6 inches*, 
(60 -f- 6) 6, or 66 X 6 is 396 ; and 







30 
30 

900 


30 
6 

180 



30 in. -I- 6 in. 



66 in. 




30in. + 30 + 



6 in. 



396 square inches subtracted, leaves no remainder. 
Therefore, 1296 is a square whose root is 86. 

Rule. Separate the given number into periodSf hy 'pointing 
every second figure^ beginning with the units^ figure^ proceeding 
to the left if whole numbers, and to the right if decimals. 

Find the greatest number whose square is contained in the 
left-hand period, and write it in the root ; subtract the square 
of this from the left-hand period, and to the remainder annex 
the next period for a dividend. 

Take twice the root found, regarded as tens, for a trial divv- 
sor ; divide the dividend by it, and write the result as a second 
part of the root 

To tlie trial divisor add the last part of the root ; multiply 

m 

the result by the last part of the root, and svbtroA^t the product 
from, the dividend. 

If there are more periods, continue the operation a^s before. 

The trial divisor being an incomplete divisor, the figure of the root 
D^ay sometimes be too large ; in such a case, substitute for it a root 1 less. 

^peat the Kule. If a figure of the root prove to be too large, what is to 
be done ? 
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2. Extract the square root 
of 1866.24 



3. Extract the square root 
of 10291264. 



3208 



OPERATION. 

1866.24 
16 


OP 

43.2 


SRATIOK. 

10291264 
9 


80 
3 

83x3 = 


266 
249 


60 
2 

62X2 = 


129 
124 


860 
2 

862 X 2 = 


17.24 
17.24 


6400 
8 

6408X8 = 




51264 
51264 



In the operation of the Sd example, a occurring in the root, we 
annex a cipher to tbe trial divisor, and to the dividend another period, 
and proceed as before. 

Find the square root 



Ans. 279. 



7. Of 11664. 

8. Of .469684. 

9. Of 31640625. 



Atis. 108. 

Ans, .678. 

Ans. 5625. 

Ans. .01809. 
Ans. .0043. 



4. Of 77841. 

5. Of 2916. 

6. Of 10.4976. Ans. 3.24. 

10. What is the square root of .0003272481 ? 

11. What is the square root of .00001849 ? 

394t When there is a remainder after using all the periods, 
it indicates that the given number has not an exact square root; 
but the approximation may be continued, by annexing periods 
of decimal ciphers. 

12. Extract the square root of 12 to three decimal places. 

Ans. 3.4644-. 

13. Extract the square root of 1.6 to two decimal places. 

Ans. 1.26-f-- 

14. Extract the square root of .002 to four decimal places. 

Ans. .0447+. 

How do we proceed when a occurs in the root ? What does a romainder, 
after using all the periods, indicate ? How may the approximation be con- 
tinued? 
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15. Extract the square root of 5. Ans, 2.236-f-. 

16. What is the square root of .5 to four decimal places ? 

Ans. .7071+. 

395. When the given number is a common fraction, or a 
mixed number, reduce it to its simplest form, and if the numer- 
ator and denominator are both perfect squares, extract the 
square root of each separately ; but, if not, reduce the fraction 
to an equivalent decimal, and extract its root. 

What is the square root 



17. Of \U ? Am, 14. 

18. Of m^ ? Ans, |. 

19. Of^jVyV? Ans.^. 



20. Of 37|f ? Ans, 6|. 

21. Of I ? Ans, .9354+. 

22. Of 17t^^ ? Ans. 4.1509+. 



23. What is the value of V42025 ? ^tw. 205. 

24. What is the value of Vflf ? Ans. .93309+ 

APPLICATIONS. 

1. A certain number of boys spent $3.61, each spending as 
many cents as there were boys ; what was the number of boys ? 

Ans. 19. 

2. A square pavement 'contains 20736 square stones, all of 
the same size ; what number compose one of its sides ? 

Ans. 144. 

3. If 3969 hills of com, each hill an equal distance from 
another, are planted in a square, how many hills are there in 
each row ? Ans. 63 hills. 

4. A general has an army of 141376 men ; how many must 
he place in rank and file to form them into a square ? Ans. 376. 

5. What is the length of one of the equal sides of a square 
acre ? Ans. 12.64+ rods. 

How do we proceed when the given number is a common fraction or a 
mixed number? 

Review QuBBTiONS. What is a Power? (385) Involution? (386) A 
Root? (388) Evolution ? (389) The Square Root of a number? (391) 
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6. How much will it cost to inclose 10 acres of land in the 
form of a square, at $.60 a rod ? Arts. $96. 

7. How much will it cost to inclose a hectare of land^ in the 
form of a square, at $.25 a meter? Ans. $100. 

8. A general, trying to mass his army of 15410 men into a 
square, found he had 34 men over; required the number in 
rank and file. Ans, 124. 

CUBE ROOT. 

3901 The Cube or Third Boot of a number is the factor 
which must be taken three times to form the number. Thus, 

>V^i25 = 5, because 5X6X5 = 125. 

897t A method of extracting the cube root of numbers is 
derived from the following 



1. 37ie cvhe of any integral number consists of three times 
as many places of figures as the numher, or of three timss as 
Tnany less one or two. 

For, the first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

and their cubes are 

1, 8, 27, 64, 125, 216, 843, 612, 729, 1000; 

also the cube of 99 is 970299, of 100 is 1000000, of 999 is 997002999, 
of 1000 is 1000000000, and so on. Hence, 

2. If a point be placed over every third figure in any inte- 
gral number, beginning with units, the groups or periods of 
figures thus formed unll correspond respectively to the units, 
TENS, HUNDREDS, etc, in its cube root. 

3. Every integral nurriber expressed by m^re than three 
plaices of figures is equal to the cvhe of the tens in its root, 
plus the sum of three times the square of the tens, three times 

What is the Cube or Third Root ? What is the first Principle ? Th« 
second ? The third ? 
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the product of the tens and units^ and the square of the units, 

multiplied by the units. 

For, let 36 be any number composed of tens and units, 

Then, 86 = 30 + 6, and, by Art. 392, we have 
86*= 30"+ (30 X 2) X 6 + 6*. 

Multiplying thb square by 36 = SO -|- 6, and keeping the products 
distinct, we obtain 

86» = 80» + (30* X ^ X 6 + (SO X 3) X 6* + 6« 
= 30» 4- (30* X3-[-S0X3X6-f6")X6 

And 30» = 27000 

80* X 3 = 2700 

30 X 8 X 6 =540 

6*= 36 



(SO* X 3 + SO X 8 X 6 + 6«) X 6 = 3276 X 6 = 19656 

36«=30»4-(S0*X8+30X8X6 + 6*) X6 =46656 

If, now, we denote the tens by t, and the units by ii, we have the 
formula, 

(f + ti)» = t»+(^X3) Xti+(«X8) Xti« + ti^ 
= ^+(^X3 + iXwXS + «2)Xti, 

or that which was to be proved. 

This formula is general, since all integral numbers expressed by two 
or more places of figures, may be considered as composed of tens and 
nnits. 

398* To extract the cube root of a number. 

1. Let it be required to find the cube root of 405224. 

OPERATION. 

405224 74 
70» = 343000 

70«X3 =14700 

70 X 3 X 4 =840 

4« = 16 



62224 



(70« X 3 + 70 X 3 X 4 + 4^ X 4 = 15556 X4= 62224 

Since the cube of any integral number is expressed by three times 
aa many figures as the number, or three limes as many less one or two, 

What is the formula ? Why is it general ? 
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the root of 405224 must be expressed by two places of figures, and, 
therefore, must consist of tens and units. 

Since the cube of tens is always thousands, we seek the greatest 
number of tens whose cube is contained in 405 thousands, which is 7 
tens. We write the 7 as the tens' figure in the required root 

7 tens cubed, or S43 thousands, subtracted from 405224, leaves 
62224, which must contain the product of three times the square of 
the tens, three times the tens by the units, and the square of the units, 
multiplied by the units. 

If the 62224 contained only three times the square of the tens by the 
units, dividing by three times the square of the tens must give the 
units ; and making a trial divisor of three times the square of the tens, 
or 14700, we find the probable units of the root to be 4. 

Adding to three times the square of the tens, or 14700, the product 
of three times the tens by the units, or 840, and the square of the units, 
or 16, we have the sum 15556, and this, multiplied by the units, equals 
62224, which completes the cube. We write 4, as the true units' figure 
of the root. 

Therefore, the cube root of 405224 is 74. 

Had the root been expressed by more than two places of figures, the 
principle applied in the operation would have been the same, since we 
may have tens and units of unitSf tens and units of tens, tens and units 
ofhundredSy etc. 

The operation may be illustrated by diagrams. Thus, 
Let there be a cube of 405224 solid inches, whose edge is required. 

The greatest cube of the tens in 405224 solid 
inches is 343000 solid inches, representing a 
cube whose edge is 7 tens, 
or 70 inches. 

S4S000 solid inches taken 
out of 405224 solid inches, 
leaves 62224 solid inches, 



/^Tl 



which belong to three sides of the solid, so as to 
preserve the form of a cube. 

The addition upon one side of the cube must be 
70 inches long by 70 inches wide, and if 1 inch thick, will be 4900 solid 
inches, and upon the three sides will be 3 times 4900 or 14700 solid inches. 




How many places of figures express the cube of any integral number* 
If the root is expressed by two places of figures, of what must it be com- 
posed ? What is always the cabe of tens ? Explain the operation. How 
may the operation be illustrated 1 
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If 14700 solid inches will make 1 inch of thickness, 62224 solid inches 
will make as many inches of thickness, as 14700 solid inches are con- 
tained times in 62224 solid inches, or 4 inches. 

Z7I Z7I 




Z7 



]/ Ly U/ 



a 




Z 




But, besides the three additions to the sides, there are required, upon 
three edges, three other additions of 70 inches long, 4 inches wide, and 

if 1 inch thick, there will be for the three 
840 solid inches. 

To complete the cube an addition is re- 
quired, upon one comer, 4 inches long, 4 
inches wide, and if I inch thick, will be 1 6 
solid inches. 

But all the additions are 4 inches thick, 
and (14700 -|- 840 -f 16) X 4 = 62224 
solid inches, which completes the cube. 
Therefore, 405224 is a cube whose root is 74. 

BuLE. Separate the given nurnl>er into periods, by pointing 
evert/ third figure, beginning with the unit^ figure, proceeding 
to the left if whole numbers, and to the right if decimals. 

Find the greatest numher whose cube is contained in the lefi- 
hand period, and write it in the root; subtract the cube of this 
root from the left-hand period, and to the remainder annex tlie 
next period for a dividend. 

Take three times the square of the root found, regarded as 
tens, for a trial divisor ; divide the dividend by it, and write 
the result £W a second part of the root. 

To the trial divisor add three times th^ first part of the root, 
regarded as tens, multiplied by the last part, also the square of 
the last part ; multiply the result by the Ubstpart, and subtract 
the prodvA^t from, the dividend. 



Give the illustration. Repeat the Bale. 
24 
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If there are more periods, continue the operation as before. 

If the number expressed by any figure of the root should prove to be 
too larse, a smaller number must be taken. 



17! Yci.-m pi «i«i. 


2. Find the cube root of 705919.947264. 


OPERATION. 




706919.947264 




512 


19200 


193919 


2160 




81 




21441 X 9 — 


192969 


237630000 




950947264 


106800 

* 






16 






237736816 X 4 




950947264 



89.04 



In the operation^ a occurring in the root, we annex two ciphers to 
the trial divisor, and to the dividend annex another period, and pro- 
ceed as before. 

Find the cube root 

Am. 38. 



3. Of 54872. 

4. Of 636056. 

6. Of 64964808. Am. 402. 
6. Of 444194.947. Am. 76.3. 



7. Of .000001728. Am. .012. 

8. Of .001906624. Am. .124. 

9. Of 1076890625. Am. 1025. 
10. Of 80.677568161. 

Ans. 4.321. 

399* When the given number has not an exact cube root, 
the operation may be extended by annexing periods of decimal 
ciphers. 

11. What is the cube root of 26.2 to two places of decimals ? 

Am. 2.97+. 



If the number expressed by any figure of the root prove too large, what is 
to be done ? How do we proceed when a occurs in the root ? How may 
the operation be extended when the given number has not an exact cube 
root? 
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12. What is the cube root of 2 to three places of decimals ? 

Ans. 1.259+. 

13. What is the cube root of 617 to three places of deci- 
mals ? Atis, 8.025-f . 

100. When the given number is a common fraction, or a 
m,ixed numbevy reduce it to its simplest form, and, if the numer- 
ator and denominator are both perfect cubes, extract the cube 
root of each separately ; but, if not, reduce the fraction to an 
equivalent decimal, and extract the root of it. 

What is the cube root 



14. Of iff ? Ans. f . 

15. Of J ? Ans. .763+. 

16. Of TiJf ^ ? Ans. f 


17. Off? 

18. Of 30fft? 

19. Ofli? 


Ans. .949+. 

An^. 3^. 

Ans. 1.966+. 


20. What is the value of V405VW ? 


Ans. 7f . 


21. What is the value of ^ 


L5.32 ? 


Ans. 2.483+. 



APPLICATIONS. 

1. A block of granite in the form of a cube contains 103823 
cubic inches ; what is the measure of one of its equal edges ? 

Ans. 47 inches. 

2. Required the depth of a cubic box that shall exactly hold 
a bushel. Ans. 12.9+ inches. 

3. There is a range of wood 21J feet long, 6 feet high, and 
4 feet wide ; how long a cubic pile will it make ? Ans. 8 feet. 

4. Find the area of a side of a cube containing 474552 liters. 

Ans. 60.84 square meters. 

5. There is a cistern of a cubical form, which contains 1331 
cubic feet ; what are the length, breadth, and depth of it ? 

6. WTiat must be the depth of a cubical cistern that shall 
contain 976 gallons ? Ans. 4.25+ feet. 

How do we proceed when the given number is a common fraction or a 
mixed number ? 
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MENSURATION. 
40L A Point is that which has only position. 

402. A Line is that which has only length. 

A Straight Line is one that has 

all its parts in the same direction, x B 

Thus, 

The line AB is a straight line. 

A Curved Line is one which continually changes its direc- 

tion. Thus, 

C ^^'^^ ^^ D The line C D is a curved line. 

1Q3« A Plane is a surface (Art. 199) in which any two 
points heing taken, the straight line that joins them will lie 
wholly in the surface. 

A Curved Surface is one of which no part is plane. 

104« Parallel Lines are such as, A B 

heing in the same plane, have the same 

direction with each other. Thus, C D 

A B and C D are parallel lines. 



B 



C 



-D 



A 

106. A Bight 

formed hy a straight line and a per- 
pendicular to it. Thus, 

The angle ACE is a right angle. 

An Acute Angle is one which is 
less than a right angle ; as the angle 
BCD. 



105* Two straight lines are said to 
be perpendicular to each other, when 
their meeting forms equal adjacent an- 
gles (Art. 208). Thus, 

The lines A B and C D are perpen^ 
dicular to each other. 

Angle is one 



E 




What is a Point ? A Line ? A Straight Line ? A Curved Line 1 A Plane 1 
A Curved Surface ? Parallel Lines 1 A Right Angle ? An Acute Angle 1 
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An Obtuse Angle is one which is greater than a right 
angle ; as the angle A C D. 

The sides of an angle are the lines forming it, and the vertex 
of an angle the point of their meeting. Thus, 

In the angle A G E, A G and G E are the sides, and G the 
vertex. 

407* A Plane Figure is a plane bounded by a line or 
lines. p 

The Perimeteb of a plane figure is its 
boundary. 

The Base of a figure is the line upon 
which it is supposed to stand. 

The Altitude of a figure is its perpen- 
dicular hight. Thus, 

In the plane figure A G B, the line A B is the base, and the 
line C D the altitude. 

The Diagonal of a figure is a straight 
line joining any two of its angles, which 
are not adjacent to each other. Thus, 

In the figure A B G D, the line D B is 
a diagonal. 

The Sides of a figure bounded by 
straight lines are the bounding lines. Thus, 

AB, B C, G D, D A, are sides of the figure AB GD. 

408. A Polygon is a plane figure bounded by straight lines. 

A Begulab Polygon has equal sides and equal angles. 

A polygon of three sides is called a Triangle, of four sides a 
Quadrilateralf of five sides a Pentagon^ of six sides a Hexagon^ 
of seven sides a Heptagon^ of eight sides an Octagon^ etc. 

409* Mensuration treats of the measurement of lines, 
planes, and solids or volumes (Art. 199). 

What is an Obtuse Angle ? A Plane Figure ? Tlie Perimeter of a plane 
figure? The Base? The Altitude 1 The Diagonal? What is a Polygon ? 
A Begolar Polygon ? Mensuration ? 

24* 
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TRIANGLES. 
410> A. Triangle is a polygon having 
three sides, aud, therefore, three angles. 
Thus, 

The figure A B C is a triangle. 
An Acute-Angled Triangle has three 
acute angles. Thus, 

The figure A B C is an acute angled tKangle, 

An Obtuse-Angled Triangle baa 
one obtuse angle. Thus, 

The figure G H I is an obtuse-augled 
triangle. 
A Eight-Anoled Tm- 
ANGLB has one right angle. Thus, 

The figure J K L is a right angled tri- 
angle. 

The side opposite the right angle is j 
called the hyfothenuse, and the side per- 
pendicular to the base, the perpendicular. Thus, 

In the figure J K L, the side J L is the htpothenuhe, and 
K L the perpendicular. 

411. By Greometry there may be readily demonstrated the 
following 

1. Th& square of the hypothenwse of 
a riffkt-anffled triangle m equal to the 
sum. of the squares of the other two sides. 
Thus, 

Let h denote the hypoChenuse, b the base, 
and p the perpend k-utar of a rightrangled 
triangle, and we have the formula, 

»■=»•+,■, 

vluch is illustrated by the diagram. 

Whdt is a Triangle 1 An Acnte-Angled Triangle? An Obtuae-Anglod 
Triangle ? A Hight-Angled Triangk ? What are the sides oallod ? Whal 
is tha fiiBt Prinoiple' 
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2. The hypothenuse of a right-angled triangle is equal to 
the square root of the sum of the squares of the other two 
sides; and 

. 3. Either of the two shorter sides of a right-angled triangle 
is equal to the square root of the difference of the squares of 
the hypothenuse and the other side, 

1. If the base of a right-angled triangle is 60 feet, and the 
perpendicular 45 feet, what is the hypothenuse ? 

OPERATION. 

60« -f 452 = 3600 + 2025 = 5625 ; V5625 = 75, feet, Ans, 

2. If the hypothenuse of a right-angled triangle is 75 feet, 
and one of the other sides 60 feet, what is the third side ? 

OPERATION. 

75« _ 60^ = 5625 — 3600 = 2025 ; V2025 = 45, feet, Ans. 

3. A fort which is 15 feet high is surrounded by a moat 20 
feet wide ; what must be the length of a ladder that will just 
reach from the outer edge of the moat to the top of the fort ? 

Ans, 25 feet. 

4. Two men travel from the same place, one due east, and 
the other due north. One travels the first day 60 miles, and 
the other 80 miles. How far apart are they at the end of the 
day ? Ans, 100 miles. 

5. A line 36 meters long will exactly reach from the top of a 
perpendicular tower standing on the brink of a river, known to 
be 24 meters broad, to the opposite bank ; what is the hight of 
the tower? Ans, 26.83-f- meters. 

6. A tree broken off 30 feet from the ground and resting on 
the stump, touches the ground 40 feet from the stump ; what 
was the hight of the tree ? Ans, 80 feet. 

7. The rafters of a house, each 25 feet long, meet at the edge 
of the roof 15 feet ab^e the attic floor ; required the width of 
the house. Ans. 40 feet. 



What is the second Principle 1 The third 1 
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B 



H 



E 



G 



K 



QUADRILATERALS. 

412. A Quadrilateral is a polygon having four sides, and 
therefore four angles. 

413. A Parallelogram is a quadri- Bi iC 
lateral having its opposite sides parallel. 

A Rectangle is a right-angled paral- ^ 
lelogram ; as the figure A B C D. 

A Square is a rectangle having equal 
sides ; as the figure E F G H. j^ 

A Bhomboid is a 

parallelogram having 

no right angles ; as the I 

figure IJ K L. 

O A Rhombus is a rhomhoid having 
equal sides; as the fig- 
ure MK OP. 

414. A Trapezoid 

is a quadrilateral having only two of its j^i 
sides parallel ; as the figure R S T U. 

415« A Trapezium is a quadrilateral 
having no two of its sides parallel ; as the 
figure VWXY. 



F 





T 




W 



AREAS OF TfllANGLES AND QUADRILAT- 
ERALS. 

416t By Geometry, may be proved, in relation to areas, the 
following 

1. The area of a paballelogbam is equal to the product 
of the ba^e by the altitude. 

What is a Quadrilateral 1 A Parallelogram 1 A Rectangle ? A Rhom- 
boid ? A Rhombus ? A Trapezoid ? A Trapezium % To what is the area 
of a parallelogram equaH 
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This has been shown to be the case with F D £ 
a rectangle (Art. 210), and that it applies 
equally to a rhomboid or rhombus, appears 
from the diagram, in which the rhomboid A B 
C D is equivalent to the rectangle A B E F, of 
the same base and altitude. 

2. The area of a trapezoid is equal to the product of half 
the sum of the parallel sides hy the altitude. 

For, any trapezoid A B C D is equivalent 
K to a parallelogram A L K D of the same al- 
/ titude, and whose base A L is equal to H I, 
which is half of A B+ C D. 

3. The area of a triangle is equal 
to the product of half the ba^se by the 
"L b cUtitude, or of half the altitude by the 
ba^e. 

For, any triangle A B C is equivalent to one half 
of the parallelogram B C £ A, of the same base and 
altitude. 

4. The area of a trapezium, or of any 
polygon, is equal to the sum of the areas of 
the triangles into which it may be resolved, 

Z ^— iX Thus, the trapezium WXYZ is equal to the 
triangle W X Z plus the triangle X Y Z, made by 
the diagonal X Z. 

5. The area of a regular polygon is eqtml to the product 
of the perimeter by half the perpen- 
dicular drawn from the center to any 
one of the sides. 

For, any regular polygon, A B C D £ F, 
may be resolved into as many equal tri- 
angles as it has sides, by drawing from 
the center, O, the lines O A, OB, O C, 
etc. 






To what is the area of a trapezoid equal ? Of a triangle ? Of a tmpeziom f 
Of a regular polygon ? 
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1. What is the area of a board 18.8 feet long and 2.7 feet 
wide ? Ans. 60.76 sq. ft. 

2. What is the area of a board 28 feet long and 15 inches 
broad ? Ans. 35 sq. ft. 

3. If the base of a gable of a house be 40 feet long and its 
perpendicular hight 20 feet, how many square feet of boards 
will be required to cover it ? Ans. 400 sq. ft. 

4. How many acres in a triangular lot, one side measuring 
32 rods, and the shortest distance from this side to the opposite 
angle being 14 rods ? Ans. 1 A. 64 sq. rd. 

5. If the parallel sides of a lot be 75 and 33 yards, and its 
breadth 20 yards, what is the area in square rods ? 

Ans. 35.7-j- sq. rd. 

6. How many hectares in a rectangular meadow 640 meters 
long and 240 meters wide ? Ans. 15 hectares and 36 ares. 

7. One of the diagonals of a field in the form of a trapezium 
is 160 rods long, and the perpendiculars from the opposite an- 
gles to that diagonal are 70 and 50 rods ; what is the area ? 

Ans. 60 acres. 

417t When the three sides of a triangle are given, we may, 
to find the area, 

Take half the sum of the three sides, subtract therefrom 
each side separately , m/ultiply together the four results, and 
extras the square root of the product. 

8. The sides of a triangle are 13, 84, and 85 rods, respecir- 
ively ; what is its area ? Ans. 3 A. 66 sq. rd. 

9. The sides of a certain field in the form of a trapezium 
measure 30, 35, 40, and 25 rods, respectively, and the diagonal 
which forms a triangle with the first two sides, 45 rods ; what 
is the area ? Ans. 6 A. 61.8 sq. rd. 

10. What is the area of a regular hexagon, whose sides 

When the three sides of a triangle are given, how may the area be. found ? 




MENSURATION. 287 

aie each 14.6 feet, and the perpendicular from the center to a 
side 12.64 feet ? Am. 553.63+ sq. ft. 

CIRCLES. 

I 

418t A Circle is a plane figure bounded by a curved line, 
all the points of which are equally distant from a point within, 
called the center. 

The Circumference is the bound- D 

ing line ; as the line A E B D. 

The Diameter is any straight line 
drawn through the center and termi- 
nating in the circumference ; as the 
line AB. 

The Radius is any straight line 
drawn from the center to the circum- 
ference ; as the lines C A, C B, or C D. 

yfr- "^^ 419t A Square is said to be inscribed 

in a circle when the vertices of its angles 
are in the circumference. Thus, 

The square A B C D is inscribed in a 

^^ZZ~ZP^ circle. 

420* By Geometry there may be proved the following 

I»IiIlVCII»ILiES . 

1. Th^ CIRCUMFERENCE of every circle is nearly 3.1416 times 
its diameter. Hence, 

2. 27ie CIRCUMFERENCE is equal to the product of the diam^ 
eter by 3.1416 ; and 

3. I%e DIAMETER is equol to the quotient of the drcumfer- 
ence divided by 3.1416. 

What is a Circle ? The Circumference 1* The Diameter ? The Radius ? 
-' How many times the diameter is the circumference ? To what is the circum- 
ference equal ? The diameter ? 
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4. Ths ABEA 18 equal to the product of the circumference hy 
one half of the radius, or hy one fourth of the diameter. 
Hence, 

5. Ths ABEA is equal to the prodv4st of the square of the 
diameter by .7854 ; and 

6. Hie DIAMETER is cquol to the square root of the quotient 
of the area divided hy .7854. 

7. The SIDE of every square inscribed in a circle is nearly 
.7071 times the diameter, or .2251 timss the drcumference ; 
also, 

8. TTie SIDE of every square inscribed in a circle is equal to 
the square root of half the square of the diameter, 

9. The SIDE of a square equal in area to a given circle is 
equal to the product of ths diameter hy .8862. 



1. What is the circumference of a circle whose diameter is 
20 feet ? Ans, 62.83-f- feet. 

2. What is the diameter of a circle whose circumference is 
142 yards ? Ans. 45.19-f- yards. 

3. What is the area of a circle whose diameter is -100 yards? 

Ans, 7854 sq. yd. 

4. Whbt must be the side of a square stick of timber that 
can be hewn £rom a round stick 24 inches in diameter ? 

Ans. 16.97 inches. 

5. A wheel is 5 feet in diameter ; what is the length of its 
tire? 

6. The area of a circle is 5 acres 146 square rods ; what is 
the diameter ? Ans. 34.7 rods. 

7. What is the surface in ares of a circular fish-pond which 
is 50 meters in diameter ? Ans. 19 ares 63.5 centares. 

To what is the area equal ? The side of every inscribed sqaare ? The 
side of a square eqnal in area to a given circle ? 
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3. Wliat is the side of a square equal in area to a circular 
plat 50 feet in diameter ? , Ans. 44.31 feet 

9. "What must he the length of a tether fastened to a horse's 
neck, that it may sweep over just one acre ? Ans. 7.136-|- rods. 

10. How large a square can he cut out of a circular piece of 
plank 300 inches in circumference ? 

11. How many rods in length must he a rope, such as, with 
one end fastened to a stake in a meadow, and the other to the 
nose of a cow, will al^ow her to gras^e over just 2 acres ? 

PRISMS AND CYLINDERS. 

421. A Prism is a volume having two faces equal and 
parallel polygons, and the other faces parallelograms. 

The Bases of a prism are its equal and 
parallel polygons. 

The Convex Surface of a prism is 
formed of its lateral faces, or parallelo- 
grams. 

The prism is trianffular, quadrangularf 
etc., according as its hase is a triangle, 
quadrilateral, etc. Thus, B C 

The' diagram represents a pentangular prism, whose hases 
are ABODE, and F G H I K, and whose convex surface is 
formed hy the faces A B G F, B C H G, etc. 

422t A Cylinder is a round hody of uni- 
form diameter, whose hases are equal and par- 
allel circles. 

The Altitude of a cylinder, or of a prism, 
is the straight line joining the centers of the 
two hases. Thus, 

The diagram represents a cylinder, of which 
A B is the altitude. 

What is a Prism? The Bases of a prism? TheConyex Sarface? A 
Cylinder ? The Altitude ? 

25 
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42S* By Geometry, there may be established the following 



1. The CONVEX SURFACE of a prism is equal to (he product 
of (he perimeter of the base by the altitude. 

2. The CONVEX surface of a cylinder is equal to the prod- 
uct of the circumference of (he base by (he altitude, 

3. The ENTIRE surface of a prism or cylinder is equal to 
(he convex surface plus the area of the bases. 

4. The CONTENTS of a prism or cylinder are equal to (he 
product of (he area of (he ba.se by the altitude. 

1. What is the entire surface of a square prism whose side 
is 4 feet wide and length 30 feet ? 

Solution. 80 X 4 X 4 = 480 ; 4 X 4 X 2 = 82 ; 480 + 82 = 512 
fiq. ft, Aia. 

2. Required the convex surface of a roller 4 feet in diameter 
and 10 feet long ? Ans. 125.66-[- sq. ft. 

3. Kequired the contents of a cylinder 90 centimeters in 
diameter and 10 meters in length. Ans. 6.36-j- cubic meters. 

4. If each side of the base of a triangular prism be 2 inches 
and its length 14 inches, what are its contents ? 

6. What are the contents of a stick of timber 22 feet 7 
inches long^ 1 foot 5 inches broad, and 6^ inches thick ? 

Ans. 17.329+ cu. ft. 

PYRAMIDS AND CONES. 

424« A Pyramid is a body whose base is any polygon, 
and w^ose other faces are triangles meeting at a common 
point. 

To what is the convex sarfaoe of a prism equal ? The convex surface of a 
cylinder? The entire surface ? The contents of a prism or cylinder ? What 
is a Pyramid 1 
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The Vertex is the common point at 
which the triangular faces meet. 

The Convex Surface is formed of 
the triangular faces. 

The diagram represents a pentangular 
pyramid, whose vertex is S, and whose 
convex surface is formed by the faces 
A S B, B S C, C S D, etc. 

425* A Cone is a body whose base 

^ is a circle, and whose convex surface tapers 

uniformly to a point at the top, or vertex. 

The Altitude of a pyramid or cone is a 
straight line drawn £rom the vertex perpen- 
dicular to the base. Thus, 

In the diagram the line A B represents 
the altitude of a cone. 

The Slant Hight of a pyramid or cone 
is the shortest straight line that can be 
^ drawn from the vertex to the perimeter or 

circumference of the base. Thus, 

In the, diagram the line AC reptesents the slant hight of the 
cone. 

426. The Frustum of a pyramid or 
cone is the part which remains after cut- 
ting off the top by a plane parallel to the 
base. Thus, 

The diagram C D E F represents the 
frustum of a cone. 

42T. By Geometry, there may be established the follow- 
ing 





What IB the Vertex of a p3rramid ? How is the Convex Surface formed 1 
What is a Cone ? The Altitude of a pyramid or cone ? The Slant Hight ? 
The Frustum of a pyramid or cone 1 
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1. The CONVEX SURFACE of a pyramid or cone is equal to 
the product of the perimeter or circumference of the hose by 
half (he slant hight. 

2. The ENTIRE SURFACE of a pyramid or cone is equal to 
the convex surface plus the area of the base. 

3. The CONVEX SURFACE of the frustum of a pyramid or 
cane is equal to half the product of the sum of the perimeters 
or drcumferences of the two hoses by the slant highU 

4. The ENTIRE SURFACE of a frustum of a pyramid or cone 
is equal to the convex surf ace plus the areas of (he two bases. 

5. The CONTENTS of a pyramid or cone are equal to the 
product of the area of the base by one third of the altitude.. 

6. The CONTENTS of a frustum of a pyramid or cone are 
equal to the sum of the areas of the two ha^es plus (he square 
root of their product, multiplied by one third of the altitude. 

1. What is the surface of a square pyramid, each side of 
whose base is 3 feet, and the slant hight 24.05 feet ? 

Ans. 153.3 sq. ft. 

2. Required the number of yards of canvas that will cover a 
conical tent the slant hight of which is 20 feet and circumfer- 
ence of the base 60 feet. Ans. 66f sq. yd. 

3. If the slant hight of a frustum of a triangular pyramid 
is 12 decimeters, each side of the one base 15 decimeters, and 
of the other base 9 decimeters, how many square meters is its 
entire surface ? Ans. 5.6449 sq. meters. 

4. If one of the largest of the Egyptian pyramids is 477 feet 
in slant hight, and each side of its base, which is square, is 720 
feet, what are the contents in solid yards ? Ans. 2003200 cu. yd* 

To what is the convex surface of a pyramid or cone eqnal ? The entire 
snrface ? The convex surface of the fmstam of a pyramid or cone ? The 
entire sarfaco ? The contents of a pyramid or cone ? Of a frustum of a 
pyramid or cone ? 
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6. Kequired the number of cubic feet in a conical stack of 
bay wbose bight is 21 feet and the diameter of whose base is 
9.5 feet. Ans. 496.176 cu. ft. 

6. The diameter of the larger end of a round spar is 30 
incheS; that of the smaller end 18 inches, and the length 45 
feet ; required its contents. Ans. 144.31-j- cu. ft. 

7. If the length of a stick of timber, in the form of the firus- 
tum of a pyramid, be 18 feet 8 inches, the side of its larger end 
27 inches, and that of its smaller 16 inches, how many cubic 
feet are there in it ? Ans. 61.228-{r ^^ ft* 



SPHERES. 

428* A Sphere is a volume bounded by a curved surface, 
all points of which are equally -pv 

distant from a point , within 
called the center. 

439t The Badius of a sphere 
is a straight line drawn from the 
center to any point in the sur- 
face. 

430. The Diameter of a 
sphere is a straight line drawn 
through its center, and termi- 
nated both ways by the surface. Thus, 

In the diagram the line B denotes the radius and D E the 
diameter of a sphere. 

By Geometry, there may be proved the following 




1. The SURFACE of a sphere is equal to the product of the 

Rbvxbw Questions. What is Mensuration ? (409) A Triangle? (410) 
A Quadrilateral ? (41 2) A Circle ? (418) A Prism ? (421 ) A Pyramid ? 
(424) A Cone? (425)— What is a Sphere? The Radios of a sphere? 
The Diameter ? 

25« 
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drtumference ly the diameter, or to the product of 3.1416 by 
the square of the diameter, 

2. The CONTENTS of a sphere are equal to the product of the 
surface by one third of its radius, or to the product of one sixth 
o/* 3.1416 by the cube of the diameter. 



1. What is the surface of a cannon ball whose diameter is 9 
inches ? Ans. 254.46-j- sq. in. 

2. How many cubic meters in a sphere whose diameter is 12 
centimeters? -4fW. J}009044-*cu. me. 

3. Bequired the contents of a globe 15 inches in diameter. 

Ans, 1767.15 cu. in. 

4. What is the surface of the earth, allowing it to be a 
sphere 7912 miles in diameter? Ans. 196663355.75-f- sq. m. 

SIMILAR FiaURES AND VOLUMKS. 

431t Two Figrures, or two VolumeSy are similar, when 
they exactly correspond in form, without regard to size. 

From the relations of similar figures, or of similar volumes, 
to each other, which may be proved by Geometry, we have the 
following 

1. The area^ of similar figures and volumes are to ea^h 
other as the squares of their corresponding dim£nsions. 
Hence, 

2. The corresponding dimensions of similar figures and 
volumes are to each other as ^ square roots of their areas. 

3. The contents of similar volumes are to each other as the 
^cubes of their corresponding dimensions. Hence, 

To what is the sarface of a sphere equal? The contents of a spheral 
When are two Figures or two Volumes similar ? What is the first Princi- 
ple 1 The second 1 The third? 
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4. The corresponding dimensions of similar volum^es are to 
ea,ch other as the cube roots of their contents. 

lESiceroises. 

1. If a triangle whose base is 20 feet has an area of 2Q0 feet, 
what is the area of a similar triangle whose base is 10 feet ? 

Solution. 20' : 10* : : 200 : 60, Ans. 

2. If a circle whose diameter is 12 feet has an area of 113.09 
square feet, what is the area of a circle whose diameter is 15 
feet ? Ans, 176.70 sq. ft. 

3. If it costs $125 to pave a rectangular court whose width 
is 40 feet, what will it cost to pave a similar court whose width 
is 30 feet ? Ans. $70.31 J. 

4. If a triangle whose altitude is 40 feet has an area of 1000 
square feet, what is the altitude of a similar triangle whose area 
is 900 feet? Ans. 37.947 ft. 

5. If the weight of a cannon ball 8 inches in diameter is 36 
kilos, what is the weight of a similar ball 9 inches in diameter ? 

Ans. 51.25-|- kilos. 

6. If a sphere of silver 1 inch in diameter be worth $6, what 
must be the diameter of another sphere to be worth $10368 ? 

Ans. 12 inches. 

7. A bushel measure is 18^ inches in diameter ; what must 
be the diameter of a half bushel measure of similar form ? 

Ans. 14.68-|- inches. 

8. If the side of a cubical box is 2 feet, what must be the 
side of a similar box which shall contain 3 times as much ? 

Ans. 2.88+ feet. 

9. If a cylindrical pipe 20 centimeters in diameter will fill a 
cistern in 11^ minutes, how long will it take a similar pipe 30 
centimeters in diameter to fill it ? Ans. 5 minutes. 

10. If two men own together a conical stack of hay, which 

Review Questions. What is a Sphere? ("^28) The Badios of a 
sphere ? (429) The Diameter of a sphere ? (430) 
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is 16 feet in hight^ how &r down from the top must one of them 
take off for his part, if it is ^ of the whole ? Ans. 8 feet ? 

BOARD MEASURE. 

4S2« liUmbery or sawed timber, as boards, planl^, joists, 
and beams, are usually measured by board measure. 

In Board Measure 1 foot is reckoned .1 foot long, 1 foot 
broad, and 1 inch thick. Hence, 

433* To find the contents of boards, planks, joists, 
etc 

Multiply the prodtict of the length and breadth, each taken 
in feet, by the number denoting the thickness in inches. 

When the boards, planks, etc., are tapering, take half the sum of 
the breadth of the two ends for the breadth. 

Since 1 £x>t board measare is 1 foot op 12 inches long, 1 foot or 
12 inches broad, and 1 inch thick, it must be equal 12 X ^^X 1 = 
144 cubic inches. 144 cubic inches are contained in 1728 cubic 
inches, or in 1 cubic foot, 12 times. Hence, 

12 board feet = 1 cubic foot. 

1. What are the contents of a board 20 feet long and 16 
inches broad? Jns. 26|bd. ft. 

2. How many square feet in 2 planks, each 16 feet long, 18 
inches wide, and 3 inches thick ? Ans. 144 bd. ft. 

3. What are the contents of 6 joists, 14 feet long, and 4 
inches square ? Ans. 112 bd ft. 

4. What is the cost of a stick of timber 24 feet long, 10 
inches wide, and 6 inches thick, at 3 cents a square foot ? 

Am. $3.60. 

5. What are the contents of a plank 22 feet long, and 3^ 
inches thick, the width of the ends being 16 and 20 inches re- 
spectively? Ans. 116^ bd. ft. 



How is lumber nsnaliy measured? How do we find the contents of 
boards, planks, etc. % 
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GAUGING. 

434t Gaugringr is the process of finding the capacity of 
casks. 

The Mean I>iaiiieter of a cask is very nearly equal to the 
head diameter increased by two thirds of the difference between 
the bung and head diameters^ or by three fifths when the staves 
are but slightly curved. 

The capacity of a cask is that of a cylinder of the same length 
and mean diameter. Hence, 

435t To find the capacity of casks. 

Multiply the prod/uct of the square of the mean diameter 
and the lengthy expressed in inches^ by .0034 ybr liquid gaUonSy 
or by .0129 for liters. 

Multiplying by .0034 is the same as multiplying by .7854 and di- 
viding by 231, and by .0129 the same as by .7864 and dividing by 
61.022. 

Since a liter is equal to one cubic decimeter, there will be in a cask 
1000 times as many liters as cubic meters. 

1. How many gallons in a cask whose mean diameter is 18 
inches, and whose length is 30 inches ? Ans. 33+ gallons. 

2. How many gallons in a cask 36 inches long, 22 inches 
bung diameter, and 16 inches head diameter ? 

Ans, 48.96 gallons. 

3. How many gallons in a cask whose length is 60 inches, 
bung diameter 36 inches, and head diameter 32 inches ? 

4. How many liters in a cask 1 meter long, and whose mean 
diameter is 60 centimeters ? Ans. 282.744 liters. 

What is Ganging ? The Mean Diameter of a cask ? What is the capac- 
ity of a cask ? How can we find the capacity of casks ? How may the c»> 
pacity of a cask in liters be foimd, when its contents in cnbic meters are 
known? 
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MEDIAL PROPORTION. 

436> Medial PTopoTti<Mi9 or AveragCy treats of mixing 
different articles. 

This subject has sometimes been called AlUg<Uion, from the mechan- 
ical method fonnerly adopted of linking or tying together figures by a 
line, in the process of solving its questions. 

CASE I. 

437* To find the average value of given quantities 
of difTerent values. 

1. Let it be required to find the average value of a mixture 
of 8 lb. of sugar, worth 10 cents a pound^ with 12 lb., worth 15 
cents a pound. 

8 pounds of sugar, at 10 cents a pound, are 

OPERATION. ^orth $.80, and 12 pounds of sugar, at 16 

$.10 X 8 = $.80 cents a pound, are worth $1.80 ; hence, the 

.15 X 12 = 1.80 whole 20 pounds are worth $.80 -{- $1.80, or 

^ If 20 pounds of the mixture are worth $2.60, 

$.13 one pound of it is worth ^ of $2.60, which is 
$.18. 

BuLE. Divide ths entire value of the mixture by the entire 
quantity y and the result will he the average valtie, 

IE«3caixi.ples* 

2. A farmer mixed 8 bushels of oats, worth 60 cents a bush- 
el, 12 bushels of com, worth 65 cents a bushel, and 10 bushels 
of barley, worth 60 cents a bushel ; what was the average value 
of the mixture a bushel ? Ans. . $.59^. 

3. A grocer mixed together 18 lb. of oolong tea, at $1 a 
pound, 6 lb. of souchong, at $.60 a pound, and 6 lb. of hyson, 
at $1.20 a pound. How much a pound is the mixture worth ? 

Ans. $.96. 

■I - m I .1. I I I . I ■ ■■ . 

What is Medial Proportion ? Explain the operation. What is the Bale 9 
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CASE II. 

438. To find what quantities of different kinds must 
be taken to form a mixture of a given value. 

1. Let it be required to find what quantities of coffee, at 14 
cents, 16 cents, 19 cents, and 22 cents a pound, must be taken 
to form a mixture worth 18 cents a pound. 



OPERATION. 



18 c. 



hX4=^ 



rilb. 
21b. 
41b. 
lib. 



" 14 c, to gain 1 c. take ^ lb. 
16 c., " " '' ilb. 
19 c, to lose 1 c " 1 lb. 
22 c., '' « '' ilb. 

If we take 1 lb. at 14 cents to form a mixture worth 18 cents, we 
gain 4 cents, and to gain 1 cent we must take ^ of a lb. 

If we take 1 lb. at 22 cents, we shall lose 4 cents, and to lose 1 cent, 
80 as to balance exactly what we have just g£dned, we must take \ of 
alb. 

In like manner, we find we must take ^ of a lb. of the 16 cent kind 
to gain 1 cent, and to lose 1 cent, to exacdy balance that gain, we 
must take of the 19 cent kind 1 lb. 

Therefore, we may take \ lb. of the coffee at 14 cents, ^Ib. at 16 
cents, 1 lb. at 19 cents, and \ lb. at 22 cents, or by multiplying these 
proportionals by 4, the least common multiple of the denominators of 
the fractions, which will make all the quantities integral, we may take 
1 lb. at 14 cents, 2 lb. at 16 cents, 4 lb. at 19 cents, and 1 lb. at 22 cents, 
to form a mixture worth 18 cents a pound. 

Also, since proportional quantities will remain proportional, when 
multiplied or divided by any quantity, an indefinite number of results, 
all answering the conditions of the question, may be obtained. 

Bulb. Find how much must he taken of a kind whose 
value is less than the given average, to gain 1 of that average; 
alsOf how much must be taken of a kind whose valus is greater 
than the given average, to lose 1. 

In like manner, compare the value of each of the otJier kinds 
with the average value. 

If there are fractions in the results, multiply eoAih of ths 



Explain the operation. What is the Bale ? 
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numbers hy the least common multiple of their denominatorSf 
and the several products unll be the required parts, in integers. 

We may, also, clear of fractions simply by multiplying each pair of 
results corresponding to couplets of quantities compared, by the least 
common multiple of the denominators of their own fractions. 



2. How much sugar, at 10, 14, 17, and 18 cents a pound, 
may be mixed together, so that the mixture shall be worth 16 
cents a pound ? Ans. 1, 3, 6, and 3. 

3. How much rice, at 4, 6, and 11 cents a pound, may be 
mixed, so that the compound shall be worth 7 cents a pound ? 

4. A grocer wishes to mix brandy at 3, 5, and 7 dollars a 
gallon, with water, so that the mixture may be worth $4 a gal- 
lon ; how many gallons of each kind may be taken ? 

5. A farmer bought pigs at $6 each, sheep at $9 each, and 
colts at $10 each ; how many may he have bought if he paid 
for all on an average of $8 apiece ? Ans, 2, 2, and 1. 

CASE III. 

499. To find the quantities of other kinds, inrhen 
the quantity of one kind in the mixture is limited. 

1. Let it be required to find how much coffee, at 16, 20, and 
24 cents a pound, must be mixed with 10 Ib.^ at 18 cents, so 
that the mixture may be worth 22 cents. 

OPERATION. 

" 16 c, to gain 1 c. take i ^^' 1 f ^f ^' 

18 c., " Ic. " ilb. 

20 c., " Ic. " ilb. 

. 24 c, to lose 1+1+1 c. " \ \ \\\ lb. J 
10 lb. -^ J lb. = 40 times. 

By comparing the price of the articles with the average price (Art 
488), we find, by taking ^ lb. of the 16 cent article, \ lb. of the 18 cent, 
and J lb. of the 20 cent, there is a total gain of 3 cents, which may be 

Explain the operation. 



22 c 



I 



J: 



rx*"— ^20 lb. 
.60 lb. 
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balanced hy taking ^ -|~ i"l~ i = ^i ^^« ^^ ^^® ^^ ^®^^ ^^ ^ corro- 
sponding loss of 3 eeuts. 

But, of the 18 cent kind it is required to take 10 lb., or 40 times ^Ib. ; 
and taking the other proportional parts also 40 times as large, "we have, 
as the required mixture, 6f lb. of the 16 cent article, 10 lb. of the 18 
cent, 20 lb. of the 20 cent, and 60 lb. of the 24 cent. 

BuLE. Find the proportional quantities as in the jpreceding 
casey and take these proportional quantities as many times as 
large as the proportional quantity found of the proposed rate 
is contained times in the given quantity. 

2. A merchant has sugar at 9, 10, 13, and 14 cents a pound ; 
how much may be mixed with 30 pounds of the 14 cent kind^ 
to make a mixture worth 12 cents per pound ? 

3. How much water of no value may be mixed with 50 
liters of wine, at $.90 per liter, to reduce the price to $.75 per 
liter? Ans, 10 liters. 

4. Sold some cows at 80, 60, and 40 dollars each ; also, '30 r.t 
100 dollars each, and found that the whole averaged 70 dollars 
each ; how many may there have been sold of the first three 
kinds ? Ans. 1, 1, and 30. 

CASE IV. 

440« To find the quantity of each kind, when the 
entire quantity is limited. 

1. How much sugar, of kinds at 10, 12, 18, and 20 cents a 
pound, must be taken to fill a box with a mixture of 200 
pounds at 15 cents a pound ? 

OPERATION. 



' 10 c, to gain 1 c. take J lb. 1 (^1\ lb. 



15 c. ^ 






12 c., « Ic. « ilb.l ^^,^_]62ilb. 
18c., to lose Ic. " ^Ib. [ ^ * ~ ] 62ilb. 
20 c., « Ic. " ilb.J l37ilb. 

200 lb. -T- \i lb. = a jiL times. 

Repeat the Role. Explain the operation. 
26 
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We find the proportional quantities (Art 488) to be ^ lb. of tbe 10 
cent kind, ^ lb. of the- 12 cent, ^ lb. of the 18 cent, and \ lb. of the 
20 cent 

The sum of these qaantities is only ^ lb. ; but the entire quantity of 
the proposed mixture must be 200 lb. ; hence, each of the proportional 
parts must be taken as many times as large, as ^ lb. is contained times 
in 200 lb., or ^^J^ times. 

Taking \ lb., J lb., J lb., and \ lb., respectively, ^^ times, we have 
87^ lb. of the 10 cent kind, 62^ lb. of the 12 cent, 62^ lb. of the 18 cent, 
and 87^ lb. of the 20 cent 

KuLE. Find the proportional quantities as in preceding 
ea^esy and take ea>ch of these quantities as many times as large 
as their sum is contained timss in the given entire quantUy. 

Xlsiaiiiples* 

2. What qaantities of tea^ worth $.96, $.90, and $.78 per 
pound, respectively, may be taken to form a mixture of 112 
pounds, at $.88 per pound? Ans. 16|§, 67§|, 27^. 

3. A farmer has oats worth 40, 60, and 70 cents a bushel ; 
what quantity of each kind may he take to make 40 bushels 
worth 50 cents a bushel ? 

4. A jeweler has gold 18, 19, and 24 carats fine ; what quan- 
tity of each may he take to make 1 pound 20 carats fine ? 

^««- h h i- 

5. A grocer has sugar worth 7 cents a pound, which he 
would mix with some at 8 cents a pound, some at 10 cents, 
and some at 11 cents a pound. How much of each kind 
may he take to make a mixture of 90 pounds worth 9 cents a 
pound? 

6. How mucli wine, at $2.40, $2.60, $2.80, and $2.90 per 
gallon, may be taken to make a hogshead worth $2.70 per gal- 
lon ? Ans. 18, 9, 9, 27. 

What is the Kale ? What is Medial Proportion ? (436) What is it some- 
times called? (436) What is the Bule m Case L ? (437) In Case U. 1 (488) 
In Case III. ? (439) 
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SERIES. 

441« A Series is a succession of numbers that depend on 
one another according to some fixed law. 

The Tesms of a Series are the numbers composing it ; 

The Extremes are the £rst and last terms ; and 

The Means are all the terms between the first and last. 

442* A series is increasing when the terms increase from 
left to right, and decreasing when they decrease from left to 
right. 

ARITHMETICAL. SERIES- 

443. An Aritliinetical Series, or Progression, is a series 
in which the terms vary by a common diflference. Thus, 

2, 4, 6, 8, 10, 12, 

is an increasing arithmetical series, in which 2 is the common 
difference. 

444t The first term, the last term, the number of terms, the 
common difference, and the sum of the terms, in an arithmeti- 
cal series, are so related that, any three of them being given, 
the other two may be found. 

CASE I. 
445* To find any term in an arithmetical series. 

Let 3 = the first term, 2 = the common difference, and 5 = the 
number of terms. Then, 

2d term = 3-f- 2 ; 8d term =± 3-f- 2 X 2; 4th term = 3 -f 2 X 3 ; 
5th term = 3 -|- 2 X 4. 

That b, "when the first term, the common difference, and the number 
of terms are given, to find any term of the series. 

To the first term add the product of the common difference 
by tJie number of terms which precede the required term, if the 

What is a Series? The Terms of a series? The Extremes? The 
Means ? An Arithmetical Series'? 
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series is increasing; or from the first term subtract the same if 
the series is decreasing. 

1. If the ages of 5 persons are in arithmetical progression, 
the youngest being 15 years old, and the common difference 
is 2, what is the age of the oldest ? Ans. 23 years. 

2. A merchant boaght 34 yards of cloth, and agreed to give 
12 cents for the first yard, 12^ cents for the second, 12§ cents 
for the third, and so on ; what did the thirty-third yard cost 
him ? Ans. 22§ cents. 

3. I have 40 books ; the first is worth $1.80, the second $1.77, 
the third $1.74, and so on, each being worth 3 cents less than 
the preceding ; what is the value of the last book ? Ans. $.63. 

CASE II. 

446« To find the common difference and the num- 
ber of terms. 

Let 8, 5, 7, 9, 11 be an arithmetical series. 

Then, by the preceding case, the last term ll = 3-)-2 X4, and sub- 
tracting the first term 8, we have 2 X 4> or the product of the common 
difference hy the number of terms less one. 

Hence, to find the common difference, 

Divide the difference of the extremes by the number of term^s 
less one. 

Also, to find the number of terms, 

Divide the difference of the extremes by the common differ^ 
ence, and add one to the quotient. 

1. The extremes of an arithmetical series are 5 and 27^, and 
the number of terms 11 ; what is the common difference ? 

Ans. 2J. 

2. The extremes of an arithmetical series are 5 and 27^, and 
the common difference 2^ ; what is the number of terms ? 

How can we find the common difierence 1 The number of terms % 
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3. A person traveling went the first day 3 miles, and in- 
creased his speed every day by 5 miles, till at last he went 58 
miles in one day ; how many days did he travel ? Ans. 12 days. 

CASE III. 

447t To find the sum of all the terms of a«n arith- 
metical series. 

Let 2, 4, 6, 8, 10, 12, be an arithmetical series, 
and 12, 10, 8, 6, 4, 2, be the same inverted. 

Then 14 -|- 14 -f 14 -f 14 + 14 + 14 = 84, the sum of both series. 

But 84 is equal to 14, the sum of the extremes, multiplied by 6, the 
number of terms ; and half of 84, or of 14 X 6? is the sum of one of 
the series. Hence, to find the sum of all the terms. 

Multiply the suTH of the extremes by the number of terms, 
and take half the prodiict, 

IE23cerolses. 

1. The clocks of Venice strike from 1 to 24; how many 
strokes do one of these clocks make in one day ? Ans. 300, 

. 2. If a person on a journey travel the first day 30 miles, and 
each succeeding day a quarter of a mile less than he did the 
day before, how far will he travel in 30 days ? Ans, 791 J miles. 

3. If 100 eggs be laid one yard distant from one another in 
a straight line, and a basket be placed one yard from the first 
one, what distance must a person travel to gather them singly 
and place them in the basket ? Ans, 5 m. 1300 yd. 

GEOMETRICAL SERIES. 

448. A Geometrical Series, or Progression, is a series 
in which the terms vary by a common multiplier. Thus, 

3, 9, 27, 81, 243, 

is an increasing geometrical series^ in which 3 is the common 
multiplier. 

How do we find the sum of all the terms 1 What is a Geometrical Series ? 
26 • 
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The Kate, or KatiO; of a geometrical series is the common 
multiplier. 

CASE I. 

449. To find any term in a greometrical series. 

Let 4 = the first term, 2 = the rate, and 5 = the number of terms. 
Then, 

2d term=4 X 2; 3d term=4 X 2*; 4th term= 4X2*; 5th term 
= 4X2*. 

That is, when the first term, the rate, and the number of terms are 
given, to find any term of the series, 

Multiply the first term by the rate raised to a power whose 
exponent is equal to the number of terms which precede the 
required term. 

'ESscerolses* 

1. Pind the 8th term of a geometrical series whose first term 
is 6 and rate 2. Ans. 768. 

2. Find the 6th term of a geometrical series whose first term 
is 4096 and rate ^. Ans. 4. 

3. A gentleman dying left 11 sons, to whom he bequeathed 
his property, as follows : to the youngest he gave $1024 ; to the 
next, as much and a half; to the next, l-^^ of the preceding son's 
share, and so on. What was the eldest son's portion ? 

Ans. $59049. 

CASE II. 
450t To find the rate of a series. 

Let 4, 8, 16, 32, 64, be a geometrical series. 

Then, by the preceding case, the 5th term 64 = 4 X 2*, and divid- 
ing by tne first term, we have 2*, or the fourth power of the rate. 

Hence, to find the rate of a geometrical series. 

Divide the last term by the first, and extract thai root of the 
quotient whose index is denoted by the number of terms less one. 

What is the Hate or Batio of a geometrical series ? How do you find any 
term 'i The rate 1 
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1. Find the rate of a geometrical series whose first term is 6, 
last term 768. and number of terms 8. Ans. 2. 

2. Find the rate of a geometrical series whose first term is 
4096^ last term 4, and number of terms 6. Ans. ^, 

3. A man paid a debt by making 12 payments in geometri- 
cal progression, the first payment being $3, and the last $6144; 
what was the rate ? Arts, 2. 

CASE III. 

451. To find the sum of all the terms of a greomet- 
rical series. 

Let 4, 12, 86, 108, be a geometrical series; and multiplyiDg it 
by the rate 8, we have 

a second series = 12, 86, 108, 824, whose sum is 8 times 

the first series, 4, 12, 36, 108. Subtracting, we have 

twice the sum of the first = — 4, 0, 0, 0, 824, or 824 — 4 ; that is, 
the sum of the first = 8^*^^ , which is the difference between the first 
term and the product of the last term by the rate, divided by the rate 
less one. Hence, to find the sum of all the terms, 

Multiply the last term by the rate, subtract the first termjYom 
the product^ and divide the result by the rate less one. 

IE23s:ercl8es. 

1. Find the sum of a geometrical series whose extremes are 
2 and 128, and rate 4. Ans, 170. 

2. If the descendants of the 101 persons who landed at 
Plymouth, in the year 1620, had increased so as to double tlieir 
number in every 20 years, how great would have been the 
aggregate to the year 1860 ? Ans. 413595. 

3. A jockey offered to sell some fine horses to a young man 
not well versed in numbers, and receive in payment $1 for the 
first, $3 for the second, $9 for the third, and so on. The young 
man, thinking it a great bargain, agreed accordingly ; what did 
the horses cost him, provided there were 12 of them ? 

An^, $265720. 

— - "■ 

How do we find the sum of all the terms ? 
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ANNUITIES. 

452t An Annuity is a fixed sum of money payable at the 
end of equal periods of time. 

An annuity is said to be forborne^ or in arrearsy when pay* 
ments are not paid when due. 

453* The Amount, or Finaii Value, of an annuity is the 
sum of the amounts of all its payments at interest from the 
time each becomes due. 

454t The Present Value of an annuity is such a sum as, 
put at interest, will, for the given time and rate, .exactly amount 
to the annuity. 

Pensions^ rerUSy reversions, life insurance, etc., involye the principle 
of amioities. 

CASE I. 

455t To find the amoont of an annuity at simple 
interest. 

1. Required the amount of an annuity of $100, forborne five 
years, at 6 % simple interest. 

At the end of the 5th year there will be due: the 5th year's pay« 
ment, or $100 ; the 4th year's payment, $100, plus 1 year's interest, or 
$106; the 8d year's payment, $100, plus 2 years' interest, or $112; the 
2d year's payment, $100, plus 3 years' interest, or $118; and the Ist 
year's payment, $100, plus 4 years' interest, or $124. 

Hence, the sums due are $100-f-$106-|-$112-|-S118-f-S124, or 
$560. 

But the sums due at the end of the 5th year form an arithmetical 
series, of which the annuity, or $100, is the Jirst term, its interest for 1 
year, or $6, is the common difference, and the number of years, or 5, is 
the number of terms. Hence, 

Find the amount of the first payment for the last term of an 
arithmetical series, and then tlie sum of the series for the 
amount of the annuity. 

What is an Annuity ? When is an annuity said to be forborne, or in 
arrears ? What is the Amount of an annuity? The Present Value of an 
annuity ? How do we find the amount of an annuity at simple interest 1 
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2. An annuity of $200 has been in arrears 8 years ; what is 
the amount due, at 6 % simple interest ? Ans, $1936. 

3. To what will a rent of $450 per annum, payable quar- 
terly, amount; if forborne for 11 years, at 6 % simple interest ? 

Ans, $6540.37^, 

4. If a salary of $450 a year be in arrears 10 years, to how 

much will it amount at 7 % simple interest ? An8. $5917.60. 

« 

o AS t: II. 

156» To find the amount of an annuity at com- 
pound interest. 

1. Required the amount of an annuity of $100, forborne five 
years, at 6 ^^ compound interest. 

At the end of the 5th year there will be due : the 5th year's pay- 
ment, or $100 ; the 4th year's payment, Si 00, plus 1 year's interest, or 
$106; the 3d year's payment, plus 2 years' compound interest, or 
$112.36; the 2d year's payment, plus 3 years' compound interest, or 
$119.1016, and the 1st year's payment plus 4 years' compound interest, 
or$126.2476-f. 

Hence, the sums due are $100 ^- $106 -f- $112.36 ^- $119.1016 -f- 
$126.2476, or $563,709+. 

Bat the sums due at the end of the 5th year form a geometrical 
series, of which the annuity, $100, is the first term, the amount of $1 
for 1 year, or $1.06, is the rate, and the number of years the number 
of terms. Hence, 

Mnd the amount of the first payment at compound interest 
for the last term of a geometrical series, and then the sum of 
(he series for (he amount of (he annuity. 

lESxerolses* 

% What is the amount of an annuity of $200 a year, for- 
borne 5 years, at 7 % compound interest ? Ans. $1150.146-}-. 

3. If a^rson expends for 30 years $40 per annum for cigars, 
how much will they cost him at 7 % compound interest ? 

Ans. $3778.39-}-. 

How do we find the amount of an annuity at compound interest ? 
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4. If yon should deposit $50 ereiy 6 months in a savings 
bank, to how much would it amount in 25 years, at 3 % semi- 
annual compound interest ? Ans. $5639.844-- 

OASE III. 

457« To find the present value of an annnity at 
<M>nipound interest. 

1. What is the present value of an annuity of $100, to con- 
tinue for 5 years, at 6 % compound interest ? 

The amount of the given annuity -for 5 years, by the preceding case, 
is $563.709-|-, and the present value of the annuity must be the pres- 
ent value of the amount (Art 302). The amount of $1 at compound 
interest for the ^ven time and rate, from the table, Art 819, is 
$1.388225. 

Hence, the present value is S568.709-^ $1.388225, or $421,286-)-. 
Hence, to find the present worth of an annuity at compound interest, 

Mnd the amount of the annuity, and divide it by ike amount 
of$lat compound interest for the given time and rate. 

2. What is the present value of a pension of $1000 for 4 
years, at 7 % ? Ans. $3387.207+, 

3. What is the present value of an annual rent of $154 for 
19 years, at 5 % ? Ans. $1861.13. 

4. Bought an estate for $30000, payable in equal yearly 
installments of $5000 ; how much ready money, at 6 %, should 
discharge the debt at the time of purchase ? Ans. $24586.62. 

REVIEW EXERCISES. 

1. What is the third power of 11§ ? Ans. 1481^^. 

2. Find the second power of the third power of 5. 

Ans. 15625. 

3. Sold a field for $484, receiving as many dollars per acre 
as there were acres ; how many acres were there, and what was- 
the price per acre ? Ans. 22 acres, and $22 per acre. 



'BxrwhiB found the present worth of an annuity at compound interest ? 
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4. There is a .certain room, of a cubical form, which contains 
1953.125 cubic feet; what is the length of each of its equal 
sides? Ans. 12.5. 

5. I have 841 trees, which I wish to set out in a square 
grove ; how many of the trees must be planted in each row ? 

6. What is the difference between ^ of a solid foot and a 
solid ^ foot, or a cube whose sides are each ^ of a foot square ? 

Ana. 3 solid ^ feet. 

7. If a lead pipe 1 inch in diameter will fill % cistern in 4 
hours, m what time wiU 2 pipes, each ^ of an inch in diameter, 
fill the same ? Ans. 8 hours. 

8t A grocer has two kinds of tea, one at 75 cents a pound, 
and the other $1.10 ; how must he mix them in order to afford 
the mixture at $1 a pound ? 

9. A man had 10 children whose several agies differed alike, 
the youngest being 6 years old, and the oldest 51; what was 
the difference between the ages of the ninth and tenth ? 

10. What will be the cost of painting a conical spire at J of 
a dollar a square yard, if the slant hight of the spire be 50 feet, 
and the circumference at the base 26.7 feet ? Ana. $14.83-|-. 

11. If a horse be tethered equidistant from the four comers 
of a square lot containing exactly 10 acres, what must be the 
length of the rope to allow him to graze over every part of the 
lot ? Ana. 28.27+ rd. 

12. Construct a geometrical series, of which 12 is the first 
term, and 3072 the 5th term. Ana. 12, 48, 192, 768, 3072. 

13. I can purchase a farm for $700 cash down, or for $924 
to be paid in the course of 7 years, } part of the price at the 
end of each year. Allowing compound interest at 6 %, which 
terms will be the most advantageous to me ? 

Ans. Cash down, by $55.44 

Beview Questions. What is a Series ? (441) Terms of a Series? (441) 
Extremes? (441) The Means? (441) Arithmetical Series ? (443) Geomet- 
rical Series ? (448) Bate or Batio of a Geometrical Series ? (448) 
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Xlaceroises in Ajnalysis. 

1. Bequired the greatest common divisor of f , |, and ^. 

Solution, f, }, and -^y changed to equivalent fractions having the 
least common denominator^ become f^, |f , and ^^. 

The greatest common divisor of 24, 15, and 18 twentieths, is 3 twenti- 
eths, or ^. 

Therefore, etc. 

2. What is the greatest common divisor of f , 3f , and 6f ? 

Ans, ^f y. 

3. What IS the greatest number that is contained an exact 
whole number of times in |, |, f , and 2* ? 

4. What is the least common multiple of 2^, 4^, and 3f ? 

Solution. 2^, 4^, and 8J, changed to equivalent fractions having 
the least common denominator, become ^, ^, and ^-. 

The least common multiple of IS, 86, and 27 eighths, is 108 eighths, or 

Therefore, etc. 

5. What is the least common multiple of |, f , and f ? 

Ans. 30. 

6. What is the sum of money with which can be purchased 
a number of hens at $.75 each, a number of ducks at $.37^ 
each; and a number of turkeys at $2.06^ each ? Ans. $8.25. 

7. Find the square root of 225 by factoring. 

Solution. 225 factored is equal to 5 X 5 X 3 X 3. 

Since the square root of a number is the factor which must be taken 
twice to form the number (Art. 391), 5 and 8, or one of every two equal 
primfi factors of the number, must be taken to compose its square root. 

Hence, 5 X 8» o^ 15, 15 the sqtuire root of 225. 

8. Find the sixth root of 46656 by factoring. Ans. 6. 

9. Find the cube root of f f J by factoring. Ans. ^. 

10. A person being asked the hour of the day, said that the 
time past noon was equal to f of the time till midnight. What 
was the time ? 

Review Questions. What is a Unit ? (1 ) A Quantity ? (2) A Num- 
ber? (3) Figures? (18) Notation? (16) Numeration? (17) Addition? 
(37) Subtraction ? (42) Multiplication? (47) Division? (57) 
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Solution. I'he time to midnight is ^ of itself; then \-\-^^or ^, of 
the time to midnight^ is equal to the time from, noon to midnight, which is 
12 hours. 

If ^ of the time to midnight is equal to 12 hours, -J is equal to ^ of 12 
hours, or 1 hour 20 minutes, and -| is equal to 4 times 1 hour 20 minutes, 
or 5 hours 20 minutes. 

Hence, the time was 20 minutes past 5 o'clock, P. M. 

11. If the time of day is such that § of the time past noon 
is ^ of the time past midnight, what is the hour ? 

Ans. 4 o'clock, P. M. 

12. What is the hour, if ^ of the time past 10 o'clock, A. M, 
is the time till 10 o'clock, P. M. ? Ans, o'clock, P. M. 

13. A, B, and C start at the same time from a given point, 
to travel in the same direction round an island 73 miles in cir- 
cumference, A at the rate of 6, B of 10, and C of 16 miles per 
day ; in what time will they he next together ? 

Solution. Since B travels 4 miles a day faster than A, he will gain 
an entire round of the island, or 73 miles, in J o/*73 days, or 18 J days. 

Since C travels 10 miles a day faster than A, he will gain an entire 
round in ^ of 73 days, or 7-^ days. 

Hence, B cannot he with A except at the end q/*18J days, or of some 
muUiple of IS^ days; and C cannot be with A except at the end of 7^^ 
days, or of some multiple of 7^^ days. 

Therefore, C and B can both be with A for the first time, only after 
the lapse of a number of days expressed by the least common multiple of 
18^ and 7^ ; and the least common multiple of IS^ and 7^ is 36 J. 

Therefore, etc, 

14. There is an island 73 miles in circumference, and 3 men 
all start together to travel round it in the same direction ; A 
goes 5 miles a day, B 8, and C 10 ; when will they all come 
together again ? Ans, In 73 days. 

15. A and B, at the opposite extremities of a wood, 135 
rods in a circuit, begin to go round it in the same direction, at 

- 1 1 ■ _ ' I.I 

Review Questions. What is a Rule? (11) A Formula? (69) An 
Operation ? (8) Which are the Fundamental Operations ? (66) What is a 
Sign? (38) Symbols of Operation? (67) A Solution? (10) Analysis? 
(75) 

27 
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the same time ; A at the rate of 11 rods in 2 minutes^ and B of 
17 rods in 3 minutes. How many rounds will each make be- 
fDre the one will overtake the other? 

Ans, A 16^ rounds, and B 17 rounds. 

16. At what time after 12 o'clock are the hour and minute 
hands of a watch next exactly together ? 

Solution. Tke minute hand of a watch passes over 60 minute 
spaces in an hour, and the hour hand over 5 such spaces ; hence, the min- 
ute hand gains 55 minute spaces in 60 minutes, or 1 minute space in -^ 
of 60 minutes. 

If the minute hand gains 1 minute space in -^ of 60 minutes, it toUl 
gain 5 minute spaces, or the distance the hands are apart at 1 o'clock, in 
5 times -^ofSO minutes, or 5 minutes 27-^ seconds. 

Therefore, the hour and minute hands toill he next together after 12 
o'clock at 5 minutes 27-^ seconds after 1 o'clock. 

17. A person looking at his watch, was asked the time of 
day. He replied that it was between 4 and 5, and the hour 
and minute hands were together ; what was the exact time ? 

Ans. 21 minutes 49^^ seconds past 4 o'clock. 

18. If a watch which is 10 minutes too fast on Tuesday 
noon, gains 3 minutes 10 seconds a day, what time will it indi- 
cate at 10;J o'clock, A. M., of true time, on the following Sun- 
day ? Ans. 40 minutes 36/^ seconds past 10 o'clock, A. M. 

19. A laborer agreed to work 20 days upon the condition 
that for every day he worked he should receive $2, but for 
every day he was idle he should forfeit 50 cents ; he received 
$25. How many days did he work ? 

Solution. Had he worked all the time, he would have received 20 
times $2, or $40; he therefore lost, hy being idle, $40 — $25, or $15. 

Since for each day that he was idle he lost $2 -f- $-50, or $2.50, he 
must have been idle as many days as $2.50 are contained times in $15, 
Ivhich are 6. 

Hence, he worked 20 days — 6 days, or 14 days. 

Rbvibw QuBSTioNS. What is an Integer ? (96) A Fraction ? (131) A 

Common Fraction? (134) A Decimal Fraction? (176) A Denominate 

Number? (243) A Compound Denominate Number? (243) Beduction? 
(SO)' 
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20. A boy agreed to work 80 days on condition that he 
should receive 72 cents for every day he worked, and forfeit 48 
cents for every day he was idle ; at the expiration of the time 
he was in debt $12 ; how many days had he been idle ? 

Ans. 58 days. 

21. A laborer was hired 25 days ; for every day he worked 
he was to- receive $1.25 and board, and for every day he was 
idle he was to pay board. At the end of the time he received 
$23.75. The price of the board was $.25. How many days 
did he work ? Ans. 20 days. 

22. Two brothers, A and B, have the same income! A saves 
^ of his, but B, by spending $150 yearly more than A, at the 
end of 8 years finds himself $400 in debt. What was the in- 
come of each ? 

Solution. I/B, hy spending $150 yearly more than A, is in debt at 
the end of 8 years $400, he spends each year ^ of $400, or ^50, more 
than his income. 

There/ore, $150 — $50, or $100, must be what A saves, which is i of 
the income of each. If \ of the income of each ts $100, the whole income 
of each mvtsthe 4 times $100, or $400. 

Therefore, etc. 

23. A and B have the same income. A saves ^ of his, but 
B, by spending $30 each year more than A, at the end of 8 
years finds himself $40 in debt. How much does each spend 
yearly ? Ans. A $175, and B $205. 

24. A and B have each an income of $400 a year ; A spends 
each year $40 more than B ; at the end of 4 years they both 
together save a sum equal to the income of either. What do 
they spend annually ? Ans. A $370, B $330. 

25. A, B, C, and D bought a grindstone, the diameter of 
which was 4 feet, each contributing an equal amount, and they 
wish to grind oif their several shares successively. How much 
may each grind oif, no allowance being made for the axle ? 

Review Questions. What is Per Cent.? (262) Percentage? (263) 
Commission? (274) Brokerage? (275) Insaraace? (278) Profit and 
Loss? (283) 



816 PRACTICAL ARITHMETIC. 

Solution. Since each is evidently entitled to ^ of the flat surface, when 
ihe first has ground off his portion, there will remain } of thai surface. 

llien, since the areas of circles are to each other as the squares of their 
diameters (Art 431), 

The whole stone : part remaining : : square of diameter of the whole 
stone : square of diameter of part remaining; 

Whence, denoting the whole stone hy unity, we have 

1 : } : : 4' : square of diameter of part remaining ; hence, the diameter 
of part remaining := ^ j X ^ feet ^ 3.464 feeL 

Therefore, A grindsoff A ft. — 3.464 ft. = .bSefeet = 6.482 inches. 

After the second has ground off his portion, there will remain ^ of the 
stone. Whence, 

1 : ^ : : 4* : square of dicxm/eter of part remaining ; hence, the diameter 
of part remaining = ^^ X 4* feet = 2.S2fi feet. 

Therefore, B grinds off S.464 feet — 2.828 feet = .636 feet = 7.632 
inches. 

After the third has ground off his portion, there will remain ^ of the 
stone. Whence, 

1 : ^ : : 4* : square of diameter of part remaining; hence, the diameter 
of part remaining = ^^ x 4* feet := 2 feet = 24 inches. 

Therefore, C grinds off 2.S2S feet — 2 feet = .S2S feet = 9.986 inches, 
and there remains as Us share a part 24 inches in diameter, 

26. A; B, and G bought a grindstone 60 inches in diameter, 
which cost them $12, B and G contributing $3 each, and A 
the remainder. In order for each to get his share according to 
the sum contributed, how much must each grind off from the 
diameter, no allowance being made for the axle, A taking his 
portion first, and then B his? 

Ana. A, 17.573+ inches; B, 12.426+ inches; and G, 30 
inches. 

27. Eour ladies bought a ball of silk, 5 inches in diameter ; ' 

how much of the diameter must each wind off so as to share the 

silk equally ? 

Ans. 1st, .46+ inches ; 2d, .67+ inches ; 3d, .82+ ; and 
4th, 3.14+ inches. 

Review Questions. What is Interest? (288) Simple Interest ? (291 ) 
Annual Interest? (310). Compound Interest? (317) Present Worth? (302) 
Discount ? (302) Bank Discount? (307) Partial Payments ? (312) 
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MISCELLANEOUS EXERCISES. 

1. How many times may 95 be subtracted from 22515 ? 

2. What part of 3 cents is ^ of 2 cents ? 

3. On counting my sheep I found that ^ + f + g of them 
numbered 80 ; how many had I ? Arts, 84. 

4. What number, when divided by § of f of 1^, will pro- 
duce 1 ? Ans, f . 

5. What is the square of .1 ? 

6. A farmer wishes to separate his farm of 113 A. 145 P. 
into lots of 12 A. 10 P. each ; how many such lots can he 
have ? Ans, 9^ J^. 

7. What is the difference in time of two places 7' of longi- 
tude apart? 

8. William Hardy having engaged to travel 5 miles, became 
disabled, and was obliged to stop at the end of 3 m. 5 fur. 18^ 
rd. ; what part of his engagement had he completed ? 

9. Flow many hills of corn may. be planted on an acre of 

• ground, provided they are planted, in the square order, 4 feet apart 

each way, and none nearer the edge than 2 feet ? Ans, 2722. 

10. A thief having 20 miles the start of an officer in pur- 
suit, goes 6 miles an hour, and the officer follows at the rate of 
8 miles an hour ; how long before he will overtake the thief ? 

Ans, 10 hours. 

11. A straight plank is 3^ inches thick and 6^ inches broad ; 
what length must be cut off so as to contain ^ cubic feet of 
timber ? Ans, 41| feet. 

12. A man, who labored under an impediment in his speech, 
in calling for an article,, said, " Give me a half of a — half of a — 
half of a — half of a gallon of vinegar.'^ Taken at his word how 
much did he ask for ? Ans, 2 gills. 

Review Questions. What is Ratio ? (320) Proportion ? (326) Com- 
pound Proportion? (332) Partnership? (334) Equation of Payments? 
(338) Averaging of an Account ? (345) Settlement of an Account ? (350) 

27* 
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13. When gold sells at a premium of 45 % in currency, how 
much can be bought for $1 of currency ? Ans, $.68f|. 

14 If 30 % is lost by selling shoes at 84 cents a pair, at 
what price should they be sold to gain 20 % ? Ans. $1.44. 

15. How much stock, at 93 J %, can be purchased for $540, 
a commission of ^ % being charged on the stock purchased ? 

Arts, $578f f . 

16. A gentleman promised his son a new arithmetic, on con- 
dition that he would go to a certain orchard through three 
gates, and get a sufficient number of apples, that on his return 
he could leave half what he had and half an apple more at the 
first gate, and half the remainder and half an apple more at the 
second gate, and half of what he had left and half an apple 
Dotore at the third gate, without cutting any, and then have one 
remaining. How many must he get ? Ans, 15. 

17. A can do a piece of work in 3 days, B can do three times 
as much in 8 days, and C five times as much in 12 days ; in 
what time would they all do it together ? Ans, 21^ hours. 

18. A merchant sold a lot of coffee at 15 cents a pound, and • 
lost 10 % ; soon after he sold another lot, to the amount of $626, 
and gained 40 ffo* How many pounds were there in the last- 
lot, and what was the price per pound at which it was sold ? 

Ans, 2250 lb., at 23^ cents. 

19. A man bought a house for $1575, and repaired it for a 
tenant, who agreed to pay him a rent of $220 per annum, which 
was 12 % of the money paid for the house and its repairs ; what 

was the cost of repairing it ? Ans, $258.33^. 

» 

20. What is the difference between the annual and com- 
pound interest of $300 for 4 years at 6 .% ? Ans, $.26-|-. 

21. A note, on 3 months, dated January 6, was discounted 
March 4 ; for what time was the discount ? Ans, 36 days. 

Review Questions. What are Taxes? (353) Duties? (358) Inter- 
nal Revenue? (361) Customs? (363) Exchange? (369^ Inland Ex- 
change? (376) Foreign Exchar^ge? (379) 
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22. If you should, on June 20th, buy a note dated January 
20th, drawn for $40, on 8 months, what should you pay for it, 
money being worth 2 % a month ? Ans. $37.52. 

23. A^ B, and C join their capitals, which are in the propor- 
tion of ^, ^, and ^ ; at the end of 4 months A withdraws ^ of 
his capital, and at the end of 9 months more they divide their 
profits, $2840 ; what should each receive ? 

Ans, $1020, $1040, and $780. 

24. If 100 liters of wine cost 250 francs, what must be the 
price per gallon, in United States money, to gain 20 per cent. ? 

25. If 3 lb. of tea be worth 4 lb. of coffee, and 6 lb. of coffee 
be worth 20 lb. of sugar, how many pounds of sugar can be had 
for 9 lb. of tea ? Ans, 40 pounds. 

26. An express train leaves Chicago for a point 120 miles 
west, at 2 o'clock, and goes at the rate of 25 miles per hour ; at 
what time must a slow train, which goes 15 miles in 50 min- 
utes have left, so as not to be overtaken by the express train ? 

Ans, 12 hours 8 minutes. 

27. The merchandise balance of an account is $200 due by 
averaging the account from June 11 ; what will be its cash 
value^ if payment be delayed till Sept. 11, or for 3 months, 
allowing interest at 6 % ? Ans. $203. 

28. A guardian paid his ward $6460 for $5000 which he 
had in his hands 4 years ; what rate of interest did he allow 
him ? Ans, 7^ %. 

29. How many square feet of 1 inch boards may be sawed 
from a beam 24 feet long, and whose rectangular ends are 16 
inches by 12 inches, if no allowance is made for the thickness 
of the saw ? - Ans, 384 sq. ft. 

30. If the weight* of a hectoliter of wheat is 75 kilograms, 
what weight of wheat will fill a bin 2 meters long, 1.4 meters 
broad, and 1 meter deep ? Ans, 2100 kilos. 



I 

\ 
J 



Review Questions. What is a Power? (385) A Root? (388) Invo- 
lution? (386) Evolution ? (390) Square Root? 391) Cube Root? (396) 
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# 

31. In a mixture called coffee,^ of the whole plus 25 pounds 
is coffee, and ^ part less 5 pounds is chiccory; what per cent, of 
the whole is chiccory ? Ans, 29^ per cent- 

32. A has due him $144, payable in 7 months, but the 
debtor agrees to pay ^ down, and ^ in 4 months ; in what time 
should he pay the balance ? 

33. What must be the face of a 60 days' note, when money 
is worth 6 %, to allow of taking $3958 from a bank ? 

34. If the specific gravity of iron in bars is 7.8 times that of 
water, and a liter of water weighs a kilogram, what is the 
weight of a bar of iron 4 meters long, 1 decimeter broad, and 3 
centimeters thick ? Ans. 93.6 kilos. 

35. If a pipe 6 inches bore will discharge a certain quantity 
of water in 3 hours, in what time will 3 pipes, each 3 inches 
bore, discharge 3 times that quantity ? Ans. 12 hours. 

36. If the merchandise balance of an account is $600, due 
April 21, what was its cash value, interest at 7 %,*on the pre- 
ceding January 1st ? Ans. $587.17. 

37. A cat watches a mouse which is distant 24 feet, and 
stealing towards it, advances 5 feet every quarter of an hour, 
while the mouse goes away 3 feet in the same time ; now, allow- 
ing the cat the last quarter of an hour to advance 7 feet, how 
many hours will she be in catching the mouse ? Ans. 2| h. 

38. A park in the form of a rectangle is 40 rods long and 
36 rods wide ; what is the length of a straight walk between its 
opposite comers ? Ans. 53.81+ rods. 

39. A circular garden, containing one acre and forty-one 
square rods, has a graveled walk of uniform' width just within 
the circle, that takes up 12 square rods of the ground ; what 
is the diameter of the garden, and the width of the walk ? 

Ans. Diameter of garden, 16 rd. nearly ; width of walk, 4-f-feet, 

Review Questions. What is Mensuration? (409) A Point? (401) 
A Line? (402) A Plane Figure? (407) When are figures or volumes 
similar ? (431 ) What is a Series ? (441 ) An Arithmetical Series ?(441 ) A 
Geometrical Series ? (448; An Annuity ? (452) 
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ROMAN NOTATION.' 

458* The Boman Notation, so called because it was used by 
the ancient Eomans, employs, in expressing numbers, seven capital 
letters : 

I, V, X, L, C, D, M, 

one, five, ten, ^ifty, one hundred, five hundred, one thousand. 

459* All other numbers may be expressed by combining these let- 
ters in accordance with the following 

1. Repeating a letter repeats the number it denotes. 

2. By ioriting a letter denoting a less number before a letter de- 
noting a greater, the number expressed is the difference of the num- 
bers, 

3. By ioriting a letter denoting a less number after a letter denoting 
a greater, the number expressed is the sum of the numbers. 

4. A dash ( — ^), makes the number expressed by it a thousand fold, 

Xtoiuaxi. liable. 



I. denotes 


One. 


XVII. denotes Seventeen. 


11. 


Two. 


XVTII. 


Eighteen. 


III. 


Three. 


XIX. 


Nineteen. 


IV. 


Four. 


XX. 


Twenty. 


V. 


Five. 


XXX. 


Thirty. 


VL 


Six. 


XT.. 


Forty. 


YIL 


Seven. 


L. 


Fifty. 


VIII. 


Eight. 


LX. 


Sixty. 


IX. 


Nine. 


LXX. 


Seventy. 


X. 


Ten. 


LXXX. 


Eighty. 


XI. 


Eleven. 


XC. 


Ninety. 


Xli. 


Twelve. 


C. 


One hundred. 


i;iii. 


Thirteen. 


D. 


Five hundred. 


XIV. 


Fourteen. 


M. 


One thousand. 


XV. 


Fifteen. 


X. 


Ten thousand. 


XVI. 


Sixteen. 


M. 


One million. 
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METRIC SYSTEM. 

460* This system, first adopted by the 
French in 1795, and by far the most 
simple and comprehensive that has yet 
been devised, has now been legalized or 
adopted by almost all civilized countries. 

The metric system, by legislative action, 
in 18G4, was recommended to be taught 
in the schools of Connecticut. 

461* Its principal denominations are 
pronounced thus : 

Me ter. Are, Li'ter, Stgre, GrSm, MU'- 
li-me-ter, Cen'ti-me-ter, Dec'i-me-ter, 
Dek'a-me-ter, He€'to-me-ter, Kll'o- me- 
ter, Myr'i-a-me-ter, Cen'ti-&re, Hee't&re, 
Mll'li-li-ter, etc. 

The scales in the margin exhibit a 
decimeter, or a tenth of a meter, diiaded 
into centimeters and millimeters, and four 
inches divided into eighths of an inch.* 

462* The equivalents expressed in 
the following tables are recognized, in 
the United States, in the construction of 
contracts, and in all legal proceedings. 



M 

M 

H 

M 



H" — 

B — _ 
K _ 

1 '\ 
s ^ — - 

sa — 

OD _ 

to — 


Inches. 
1 2 8 4 

ill 1 1 ill 1 1 1 1 ill 1 1 ill 



Measuhes of Length. 



Metric denominatioiui and Talues. 



EquivalentB in denominations in use. 



Myriameter, 

Kilometer, 

Hectometer, 

Dekameter, 

Meter, 

Decimeter, 

Centimeter, 

Millimeter, 



10000 meters, 

1000 meters, 

100 meters, 

10 meters, 

1 meter, 

•^ of a meter, 

•^^jf of a meter, 

iTiW of a meter, 



6.2137 miles. 

0.62137 mi., or 3280 ft. 10 in. 

328 feet and 1 inch. 

Sd3.7 inches. 

39.37 inches. 

3.937 inches. 

0.3937 inch. 

0.0394 inch. 



APPENDIX. 
Mbasubes of Subface. 
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Metric .denoininatioiui and Talues. 



■A.- 



Sqaivalents in den<xiiinati»itf 
inute. 



Hectare, 

Are, 

Centare, 



10000 square meters, 
100 square meters, 
1 square meter, 



2.471 acres. 

1 19.6 square yards. 

1550 square inches. 



Measubes of Capacitt. 



Metrie denomiiiations and Talues. 



Names. 



Eliloliter or Stere 

Hectoliter, 

Dekaliter, 

Liter, 

Deciliter, 

Centiliter, 

MillUiter, 



No. Qfl 
liters. 



1000 

100 

10 

1 






Cubic measure. 



1 cu. meter, 

1^ of a cu. meter, 

10 cu. decimeters, 

1 cu. decimeter, 
of a cu. decimeter, 
cu. centimeters, 

1 cu. centimeter. 



Equindents in denominations 
in use. 



Dry measure. 



1.808 cu. yd., 

2 bu. 3.85 pk., 

9.08 quarts, 

0.908 quart, 

6.1022 cu. in., 

0.6102 cu. in., 0.388 fl. oz. 

0.061 cu. in., |0.27 fl. dr. 



Liquid or 
wine measure. 

264.17 gaL 
26.417 gal. 
2.641 7 gal. 
1.0667 qt 
0.845 gilL 



Weights. 



Metric denominations and values. 


1 BquiTalents in de- 
nominations in use. 


Names. 


No. of 
grams. 

1000000 


Weight of what quantity of 
water at maximum density. 


At. weight. 


Millier or Tonneau, 


1 cubic meter. 


2204.6 pounds. 


Quintal, 


100000 


1 hectoliter, 


220.46 pounds. 


Myriagram 


10000 


10 liters, 


22.046 pounds. 


Kilogram or kilo. 


1000 


1 liter. 


2.2046 pounds. 


Hectogram, 


100 


1 deciliter, 


3.5274 ounces. 


Dekagram, 


10 


10 cubic centimeters, 


0.3627 ounce. 


Gram, 


1 


1 cubic centimeter. 


16.432 grains. 


Decigram, 


A 


^ of a cubic centimeter, 


1.5432 grains. 


Centigram, 


lio 


10 cubic millimeters. 


0.1543 grain. 


Milligram, 


10*6 


1 cubic millimeter. 


0.0154 grain. 



403* Authors differ in the manner of writing the same metric 
quantity. For example ; 

15 kilograms, 2 hectoprrams, and 5 dckaorrams, are written* 
16.25 k., 16.26k, is kg. 25, 15.25 K. G., etc. 



824 



FBACTICAL ARITHMETIC. 





Tablb SBOwnro thb humbbb 


OP DATS. 


1 


• 




From AHT 
DAT ov 


To THl SAKE DaT 07 NJUT. | 


Jan. 
36^ 


Feb. 
31 


Mar. 
59 


Apr. 
90 


May 
120 


June 
151 


July 
181 


Aug. 
212 


Sept. 
243 


Oct. 
273 


Nov. 
304 


Dee. 
234 


January 


February 


334 


^ 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May 


245 


276 


304 


335 


1166 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365,. 


30 


61 


92 


122 


153 


.183 


July 


184 


215 


243 


274 


304 


335 


^ 


31 


62 


92 


123 


153 


August 


153 


184 


212 


243 


273 


304 


334 


^ 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


303 


334 


'^ 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


96$, 


31 


61 


November 


61 


92 


120 


152 


181 


212 


242 


273 


304 


334' 845 


30 


December 


31 


62 


90 ! 121 


151 


182 


212 


243 


274 


304 


335T^ 



When February is included between the points of time, a day most 
be added in leap year. 

164« The following exercises will furnish additional examples of die 
application of the Vermont rule for partial payments (Art. 316). 

1. A note for $1000 was given July 1, 1864. 
Indorsements. January 1, 1865, $100 ; September 1, 1866, $223.99; 

December 25, 1866, $12. 
How much was due, by simple interest, January 1, 1867 ? 

Am. $81)3.12. 

2. A note for $700 was given February 4, 1864. 
Ikdorsbments. December 18, 1864, $164; June 24, 1865, $200 ; 

September 11, 1865, $120 ; July 5, 1866, $60. . 
What was due on this note, by annual interest, Nov. 28, 1866 ? 

Ans. $233.50. 
8. A note for $625.50 given October 1, 1864. 
Indorsements. January 1, 1865, $200; November 1, 1865, $20; 
January 1, 1866, $300. 

How much was due, by simple interest. May 1, 1866 ? 

Ang. $143.79. 
4. A note for $1000 was given January 1, 1866. 
Indorsements. April 1, 1866, $24; August 1, 1866, $4; Decem- 
ber 1, 1866, $6 ; February 1, 1867, $60 ; July 1, 1867, $40. 
Wbat will be ^n^ by annual interest, June 1, 1870 ? 

Ans. $1130.62. 

THE BKD. 
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